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Trade Position 


NOTABLE feature in the period of the first six months trading of the United 
Kingdom this year has been that while the value of our imports from the 
primary commodity producing countries has fallen steeply, our exports to 

them have so far been well maintained, the main part of the decline in exports 
being to Western Europe. There were signs during the half year that these con- 
trasting trends were altering; commodity prices became somewhat steadier, and 
our exports to the sterling area began to ease as the drop in incomes and the 
restrictions which some countries have been forced to impose to check the drain 
on their exchange reserves, started to affect their purchases. 

Exports in the first half of this year totalled £1,597 miilion, 5 per cent less than in 
the same period of 1957. Against the general trend, and helping substantially to 
keep the overall decline to a modest amount, exports in the engineering field are 
stated to have continued to rise this year. Shipments in steel, non-ferrous metals 
(mainly due to lower prices), and chemicals were however generally lower. In 
this section metals showed the biggest fall—about 15 per cent—and as has already 
been stated, this is considered to be partly due to the decline in non-ferrous metal 
prices. Exports of copper and copper alloys and semi-manufactures were only 
24 per cent less in quantity this year but 28 per cent down in value. Aluminium 
shipments were down by a third in quantity while other metals were down in 
value by about 2 per cent. Exports of machinery, other than those in the electricity 
field, achieved a small rise in the half year, including a substantial increase to 
Western Germany, but showed reductions to other European markets. Com- 
menting on this, official opinion is that the effect of the dock strike on exports in 
June appears to have been fairly evenly spread over most commodities. 

Turning now to the import side of our trade the outstanding feature of this 
section in the first half of this year compared with a year ago was the sharp decline 
in the prices and/or quantities of a wide range of commodities. These reductions 
led to decreases in the value of arrivals of all the main groups of goods except 
finished manufactures. Nearly all the important basic materials were down in 
both price and quantity. The principal changes in import unit prices (including 
freight reductions) between the first halves of 1957 and 1958 included the following: 
iron and steel scrap, copper, lead and zinc, over 30 per cent fall; iron ore, aluminium 
and tin, a fall of from 0 to 10 per cent. In the case of materials mainly required for 
further processing the fall in the value of copper, lead and zinc, was nearly all due 
again to a decline of about one-third in prices. Metal imports would have been 
considerably lower but for purchases by the Tin Buffer Stock in London, which 
resulted in a rise in tin metal imports from £4 million in the first six months of 
1957 to £64 million so far this year. Even so the overall decline in metals was almost 
as much as in industrial materials as a whole. On the experience of the aftermath 
of previous strikes, it seems likely that July will show rather high figures on both 
sides of the trade account, with the remaining delay to imports being largely made 
good and with the recovery of the delay to exports getting well under way. 











EACTION soldering, as applied to 
aluminium, has been known for 
many years. The reaction solder 
comprises a halide salt composition, including a compound 
of the soldering metal or metals (usually zinc chloride) 
with, if desired, alkali metal halides (chlorides, fluorides). 
When such a reaction solder is brought into contact with 
the surface of aluminium which has been heated to a 
suitable temperature, the reaction which occurs serves to 
disrupt the oxide film on the aluminium and to liberate 
the zinc or other metal, which then goes to “tin” the 
surface and to act as a solder, though additional metallic 
solder may also be used. By substituting a different 
purpose, the above principle of reaction soldering has been 
made into a new invention relating to a method of coating 
aluminium and its alloys. For this purpose, the “reaction 
solder” is compounded of aluminium chloride (52-82 mol 
per cent) and between 18 and 48 mol per cent of at least 
one alkali metal (sodium, potassium, lithium) chloride, 
and between 1 and 25 per cent by weight of a chloride of 
at least one metal more electronegative than aluminium. 
For the purpose of the patent, this metal may be silver, 
gold, cadmium, copper, iron, gallium, mercury, indium, 
manganese, nickel, lead, palladium, rhodium, tin, thallium 
or zinc, though for practical purposes the choice is likely 
to be more restricted (lead, tin, cadmium, zinc, and com- 
binations of these metals). Such a salt mixture melts at a 
temperature of about 300°C., and to coat the aluminium 
it is simply immersed in the molten mixture. Coating 
with a cadmium zinc alloy is especially advantageous, 
since the alloy forms no electrolytic couple with the 
aluminium base and hence is particularly resistant to 
certain types of corrosion. As an elaboration of the process, 
the “reaction solder” may be used in the form of a molten 
layer over the surface of a bath of the molten coating 
metal. On immersion, the aluminium is first pre-coated 
by reaction in the flux layer and then further hot-dip 
coated in the bath of molten metal. Decidedly there is 
something to be said for turning old processes to new uses. 


New Purpose 


ITH so many new developments 
appearing all the time all over the 
place, requirements in this respect 

might reasonably have been expected to be fully satisfied. 

That, indeed, is the impression gained from a superficial 

acquaintance with the situation. A closer and, in particular, 

a deeper examination is required to discover how deceptive 

is this appearance. A great deal of ignorance, and with it 

a longing for a better understanding and for new ideas, 

are to be found not very far below the surface. Located 

where they are, they have little chance of direct expression 
which, on those occasions when it does succeed in 
achieving a definite formulation, is liable to meet at least 

a faintly inhospitable atmosphere. One’s doubts, for 

example, as to whether one is really using the best possible 

method of producing the best possible aluminium impact 
extrusion slugs may be common to quite a number of 
people concerned with this matter, but the direct formula- 

tion and admission of such doubts would be regarded in a 

somewhat unfavourable light. Thus, it is more often only 

indirectly that existence of such doubts can be inferred, 
for example, from the eagerness with which information 
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on a particular subject is snapped up as it becomes avail- 
able, in the hope of discovering in it something new. And 
how often is this hope disappointed. On the other hand, 
whenever a new idea does come along, how often does it 
find itself faced with the same doubts that have been 
bedevilling the existing situation. It is almost as if_the 
hopes for something new and better have been set so high 
that when it does arrive, on a much lower level, it is either 
let slip past unrecognized or attacked for not coming up 
to the exalted expectations. In either case, the new and 
the better finds it more difficult than it need be to achieve 
recognition and acceptance. Certainly the situation would 
be all the better for the injection into it somewhere or 
other of a good dose of realism. 


NE of the disappointments in 
regard to applications of ultra- 
sonics in connection with the 
fabrication of metals is undoubtedly the use of ultrasonics 
in welding. There are others; e.g. the related, though 
more ambitious, suggestion of using ultrasonics to refine 
the grain size of large volumes of cast metal, to achieve 
various desirable effects in the electrodeposition and 
electroplating of metals, to facilitate processes involving 
diffusion in metals, etc. It is interesting to note that these 
disappointments all relate to applications of ultrasonics in 
connection with existing processes, viz. casting, welding, 
etc. By contrast, direct employment of ultrasonics, notably, 
of course, for non-destructive testing and, more recently, 
in ultrasonic welding in which the whole job is done by 
ultrasonics, has been eminently successful. Another 
interesting feature of the situation is the way in which such 
disappointments have been prolonged over many years by 
repeated suggestions, and here and there by rather incon- 
clusive trials, all of which appear to have failed directly 
to stimulate further work, let alone commercial use. Thus, 
references to the refining of the grain of cast metals by 
ultrasonic vibrations have been cropping up in the litera- 
ture since some time before the war (i.e. for some twenty 
years, if you need reminding). The more modest under- 
taking of using ultrasonics to refine the grain size of the 
small volume of metal solidifying at any given time in the 
course of a fusion welding operation was first made in 
1943. Since then, it has been made and tried out on 
several occasions. The latest report of some investigations 
undertaken in Russia has been published as recently as 
this year. In these investigations, ultrasonic vibrations 
were tried as a means of refining the grain of the weld 
metal (submerged arc and argon arc processes) in heat- 
resisting austenitic steel, which is particularly prone to 
transcrystallization. Of the two methods tried—trans- 
mission of the vibrations through the parent metal and 
direct introduction of the vibrations into the weld metal— 
the latter proved more effective. A definite grain refining 
effect was obtained, except near the root of the weld where 
the dendritic structure tended to persist. There remains 
to add that, in spite of the probable lack of any practical 
consequence of this investigation, the appearance in, say, 


two or three years’ time, of a Shmctt 
* 


Still Toying 


report of yet another explora- 
tory study of the subject is by 
no means improbable. 
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Modern Conditions 


By C. BRECKON, B.sc., F.1.M., A.R.1.C. and P. T, GILBERT, ph.p., F.1.M., F.R.1.C. 


VER the years there have been 
many excellent Papers dealing 
with the manufacture and use of 
non-ferrous tubes.11° It should be 
made clear that the term “non-ferrous” 
tubes is being used here as a con- 
venient abbreviation for “copper and 
copper-base alloy” tubes. Only these 
will be dealt with, and aluminium, 
lead, rarer materials, etc., will not be 
included in the scope of this article. 
‘In 1955, approximately 22,150 tons 
of copper alloy tubes were produced in 
this country. Of these, about 75 per 
cent were sold at home and about 25 
per cent exported. If this tonnage 
had all been in the form of lin. 
0.d X18 S.W.G. aluminium brass tub- 
ing—a typical condenser tube product 
—it would have been equivalent to a 
total length of about 18,000 miles. 
During the same year, the total 
quantity of copper tubes produced was 
about 50,000 tons. Further details are 
given in a Paper by Davis.1° 
The great diversity of use of non- 
ferrous tubes may also be surprising 
to those who are not familiar with this 
particular industry. This can be illus- 
trated, for example, by reference to the 
large quantities of such tubes used in 
the electrical industry. In a power 
station the number of different pieces 
of plant, performing different func- 
tions, which are equipped with non- 
ferrous tubes is considerable. Steam 
from the turbines is condensed in a 
condenser tubed with brass or cupro- 
nickel tubes. The condensed water 
passes through a series of feed water 
heaters, some of which are likely to be 
tubed with copper or cupro-nickel 
tubes, and is then returned to the 
boiler. Make-up water to the boilers 
may be purified by evaporation in 
evaporators tubed with copper or brass 
tubes. In addition, there are other 
heat exchangers, such as oil coolers, 
hydrogen coolers, air coolers, etc., in 
which non-ferrous tubes are usually 
used. Their use does not, however, 
end here. Many of the varied elec- 
trical appliances and equipments also 
incorporate non-ferrous tubes. In 
refrigerators, for example, not only are 
non-ferrous tubes frequently used for 
conveying the refrigerant and for 
making up the evaporator and con- 
denser units, etc., but in the sealed 
unit type of construction the metering 
or control of the refrigerant is by 
means of an accurately-made capillary 
tube, usually with.a bore of about 
0-030 in., a few feet in length. Heating 
elements for domestic cookers and 
immersion heaters are usually sheathed 
with non-ferrous tubes. Control units, 


such as thermostats, also use large 
quantities of small-bore tubing. 

Similarly, one could trace the use 
of non-ferrous tubes in the oil industry 
from the tanker to the oil refinery. 
Apart from their use in the propelling 
machinery and other services of the 
tanker itself, it is now increasingly 
becoming the practice to use aluminium 
brass tubes in the cargo tanks for 
heating the oil to allow it to be dis- 
charged (see Fig. 1). At the oil refinery, 
almost all the production processes 
carried out involve heat exchangers in 
which non-ferrous tubes are exten- 
sively used. After leaving the refinery, 
it is quite usual for oil, petrol, paraffin, 
etc., to be conveyed in copper or brass 
pipelines, either as fuel lines or 
hydraulic circuits. 

There is no need to pursue the 
question of diversity of use further, 
but it may be pointed out that wide- 
spread usage is due to suitability and 
reasonable initial cost compared with 
the service life that is expected and 
normally obtained. Copper-base alloys 
have a combination of properties which 
makes them particularly valuable for 
use as tubes in heat exchanger appli- 
cations. They have good heat transfer 
properties and reasonable mechanical 
strength so that wall thicknesses do 
not need to be impossibly or un- 
economically thick, even in applica- 
tions involving high pressures. Above 
all, copper-base alloys have excellent 
corrosion resistance and can be used 
for handling fresh or salt waters from 
pure distilled water to full strength sea 


water. They are also resistant to a 
wide range of petroleum products, 
refrigerants, organic chemicals, and 
so on, ? 

These materials also have good 
resistance to oxidation in air at moder- 
ately elevated temperatures, as shown 
by heir use in heating elements men- 
tioned earlier. Copper-base alloys are 
used for handling a wide range of 
solutions in many industries, though 
their use is restricted in the case of 
strong acids, strong alkalis, solutions 
of ammonia, and a few other special 
substances. 


Tube Material 


In spite of the good corrosion 
resistance of copper and copper alloys, 
service failures do occur from time to 
time, due to the effects of corrosion or 
the combined effects of corrosion and 
stress. These failures may be the 
result of (a) use of a copper alloy in an 
unsuitable application, (b) use of the 
wrong copper alloy for the particular 
application, (c) use of a poor quality 
product, (d) the occurrence of un- 
usually severe service conditions due 
either to incorrect or inadequate design 
or to unforeseen factors outside the 
control of the designer, (e) improper 
operation and/or maintenance of the 
equipment. In a considerable propor- 
tion of the cases that come under these 
various categories, the tubes are sub- 
jected to the effects of stress, as well 
as of corrosion, and the resultant 
failures are due to the development of 


Fig. 1—Heating coils of aluminium brass in cargo tank of oil tanker 











90 


stress corrosion or corrosion fatigue 
cracks. Consideration will now be 
given to the ways in which these 
stresses arise and the characteristics of 
the resultant failures, together with the 
steps that can be taken to eliminate 
or minimize trouble. 

Before turning in detail to con- 
sideration of these matters, it will be 
useful to outline briefly the types of 
alloy which are being included in this 
review and to give a brief indication 
of their properties, with particular 
regard to corrosion resistance.!! Some 
emphasis will be given to marine appli- 
cations and to corrosion by sea water. 

British standards covering a range 
of copper alloy condenser and heat 
exchanger tubes are B.S.378, “Solid 
Drawn Copper and Copper Alloy 
Tubes for Condensers, Evaporators, 
Heaters and Coolers,” and B.S.1464, 
“Solid Drawn Copper Alloy Tubes for 
Heat Exchange Equipment in the 
Petroleum Industry.” Other specifica- 
tions cover tubes for other uses and 
other industries. All these have 
recently been brought together in one 
comprehensive standard — B.S.2871, 
“Copper and Copper Alloys—Tubes.” 
There are also, of course, similar 
standards and specifications in many 
other countries. 


Copper 


A variety of grades of copper are on 
the market, ranging from the very pure 
“OFHC” (oxygen-free high conduc- 


tivity), through the high conductivity 
tough-pitch coppers to the deoxidized 


(usually with phosphorus)  non- 
arsenical or arsenical coppers. The 
addition of arsenic to the latter is 
usually about 0-4 per cent, the chief 
advantage of which is to give improved 
mechanical properties, creep strength, 
etc., at elevated temperatures. 

Copper tubes are, of course, widely 
used in hot and cold water installations 
in domestic, commercial, public and 
industrial buildings, and apart from a 
few special problems, one of which 
will be referred to later, copper is com- 
pletely satisfactory for handling fresh 
waters. Copper is less resistant to sea 
water, and although arsenical copper 
is the traditional material for salt water 
lines on board ship, it is liable to suffer 
the type of corrosion known as 
impingement attack, which can lead to 
rapid failures. Impingement attack is 
liable to occur when rapidly moving 
water impinges on the metal surface 
in areas of local high turbulence, par- 
ticularly if air bubbles are entrained 
in the water. In view of this and other 
shortcomings, copper is now being 
extensively replaced by more resistant 
materials, such as aluminium brass 
and copper-nickel alloys for pipelines 
handling sea water. 


Brasses 

Admiralty brass (70 per cent copper, 
29 per cent zinc, 1 per cent tin) and 
70:30 brass both have relatively poor 
resistance tO impingement attack by 


moving sea water, but both are used 
extensively in heat exchangers where 
the cooling water is fresh. Aluminium 
brass (76 per cent copper, 22 per cent 
zinc, 2 per cent aluminium) is highly 
resistant to impingement attack and is 
a standard material for handling sea 
water. Many millions of aluminium 
brass condenser tubes are in service 
in ships and coastal power stations, as 
well as in oil refineries, etc. The 
above-mentioned brasses should con- 
tain an addition of about 0-04 per cent 
arsenic, which in single-phase alloys 
prevents the occurrence of the type of 
corrosion known as dezincification. In 
the absence of the proper amount of 
“inhibitor,” dezincification is liable to 
cause rapid failures both in sea water 
and fresh water, particularly in warm 
or hot conditions. In the U.S.A., 
antimony or phosphorus (in about the 
same quantity as arsenic) are some- 
times used instead of arsenic to inhibit 
dezincification, but these additions 
appear to have no advantages over 
arsenic and may have disadvantages in 
some circumstances. 

Other types of brass tubes are used 
for other types of application, e.g. free 
machining leaded brasses for engineer- 
ing use where corrosion is not a serious 
problem. 


Cupro-Nickels 

Copper-base alloys containing 
between 5 per cent and 30 per cent 
nickel have been, and are being, used 
very widely in heat exchangers and 
other equipment, particularly where 
sea water is being used. Additions of 
iron and manganese to these copper- 
nickel alloys greatly improve resistance 
to.impingement attack. A 30 per cent 
nickel alloy containing 2 per cent each 
of iron and manganese is virtually 
immune to impingement attack, 
though it is liable to suffer pitting 
under some conditions. It has, how- 
ever, excellent resistance to sand 
erosion and has proved to be an 
answer to the most difficult problem 
that exists at power stations where 
there is a large amount of abrasive 
suspended solid matter in the salt 
cooling water. The 30 per cent nickel 
alloy containing 0-4 per cent to 1-0 per 
cent iron and 0-5 per cent to 1-5 per 
cent manganese is a standard con- 
denser tube material, and it is widely 
used in ships’ and power station con- 
densers. The 10 per cent nickel alloy 
containing 1 per cent to 2 per cent iron 
and 0-5 to 1 per cent manganese® also 
has good corrosion resistance and to 
some extent it has been used as a 
replacement for 70:30 cupro-nickel. It 
is also used quite widely in this 
country in feed water heaters, for 
evaporators in the sugar industry, etc. 
The 5 per cent nickel alloy containing 
1-05 per cent to 1-35 per cent iron and 
0-3 per cent to 0-8 per cent manganese 
(copper-nickel-iron alloy)® is used 
mainly as a replacement for copper for 
salt water pipelines, owing to its 
improved resistance to impingement 
attack which does not, however, equal 
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that of the higher nickel alloys or 
aluminium brass. 


Aluminium Bronzes 


Aluminium bronzes containing about 
5 per cent to 8 per cent aluminium 
have been used to some extent as heat 
exchanger tubes. The materials may 
contain one or more of the addition 
elements, iron, nickel, and manganese. 
One alloy has an addition of about 
0-3 per cent arsenic. Aluminium 
bronzes have good resistance to 
impingement attack in sea water, but 
they are prone to suffer pitting cor- 
rosion. Their susceptibility to undergo 
stress corrosion cracking is in some 
circumstances as great as, or even 
greater than, the brasses. 


Tin Bronzes 


The tin content of these materials 
may vary between about 5 per cent (as 
in “phosphor bronze”) to a maximum 
of about 12 per cent. When the tin 
content is at this maximum, the alloy 
has good resistance to sand erosion. 
High tin-bronzes are highly resistant 
to impingement attack, but they are 
expensive materials and have not been 
widely used as heat exchanger tubes. 
They offer particular advantages when 
the cooling waters in use are liable to 
be acid. 


Other Alloys 


Small quantities of other alloys are 
used from time to time for special 
purposes, but these will not be dis- 
cussed further. They include copper- 
silicon (silicon bronze), cadmium 
copper, beryllium copper, chromium 
copper, and more complex alloys of 
the copper-tin-zinc-iron type, etc. 


Manufacturing Stresses 


The stresses imposed during manu- 
facture are of importance and the 
group of stresses that will -be first 
considered is that arising from the 
normal tube manufacturing processes. 
To illustrate this, some detail will be 
given of the plug drawing process such 
as is normally carried out for 
drawing copper tubes of the type used 
in domestic plumbing installations, 
general engineering, and the like. 

Plug drawing benches are, of course, 
made in various sizes, according to the 
size of tube being drawn. The maxi- 
mum pull of such a bench would 
probably be 100,000 1b. for a normal 
bench designed to draw single tubes, 
or 300,000 lb. for one designed to draw 
three tubes at the same time. These 
large “breaking down” benches are 
used for the first drawing operations 
en the extruded or pierced material. 
With this type of equipment, the motor 
drives through a reduction gearing to 
a heavy chain. The pull on the tube 
is exerted by means of a “dog” which 
has jaws to grip the tube at one end 
and a “tail” to engage in the chain at 
the other. Modern benches are usually 
highly mechanized, and all the various 
loading and unloading processes are 
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carried out mechanically. The tube 
is drawn between a die and a plug, and 
as a result of this operation the tube 
is made smaller in diameter, less in 
thickness and, of course, greater in 
length. The increase in length may be 
anything from 25 per cent to 50 per 
cent at each pass, depending on the 
material and other conditions. 

In order to achieve this great reduc- 
tion in area, the pull on the tube needs 
to be a considerable proportion of the 
ultimate tensile stress. A little can be 
done by the use of proper lubricants 
and choice of suitable die shapes, etc., 
to reduce the necessary pull slightly, 
but these are relatively small factors. 
They are, nevertheless, important; for 
instance, if the lubricant used is not 
satisfactory, the pull required exceeds 
the ultimate tensile strength of the 
material and the tube breaks. 

It is not always appreciated by those 
who are not familiar with tube-making 
processes that each and every tube 
does, in fact, have, during the course 
of its manufacture, successive tensile 
tests of as high a magnitude as can 
possibly be carried out. Obviously, 
the greater the reduction in area that 
can be achieved per pass, the smaller 
the number of passes required to 
convert the shell into finished tubes. 
Before the war there was very little 
mechanization on drawing benches in 
this country, and the size and speed 
of the benches were very much less 
than is the case at the present time. 
Mechanization needed both apprecia- 
tion of the economic advantages of 
operating with larger benches at higher 
speeds and also the engineering ability 
to produce such benches. The first 
heavy, high speed, mechanized plug 
benches in this country were, in fact, 
copies of American machines. 

With the old type of manually- 
operated small plug bench, the length 
of tube drawn rarely exceeded 20 ft., 
and the rod to anchor the plug was 
usually a little less than this. This 
method is shown diagrammatically in 
Fig. 2. Although there was some 
stress on the rod during drawing, and, 
therefore, some slight stretch, no diffi- 
culty was experienced with the posi- 
tion of the plug because of the rather 
light passes and _ relatively short 
lengths. The usual practice was to use 
a simple parallel plug which, in the 
later developments, was a tungsten 
carbide type of material or a tool steel 
which, in some instances, was hard 
chromium plated. However, develop- 
ments called for longer and longer 
drawing benches, and large reductions 
made on larger starting shells. Even- 
tually, a point was reached when the 
stress on the plug became such that 
the total amount of movement of the 
plug due to the drawing load was 
appreciable. On some of the longer 
benches it would, in fact, be impossible 
to use a fixed plug, since the plug 
would be carried too far through the 
die from its initial position when draw- 
ing started. An alternative design of 
plug has, therefore, to be used, and 
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This end of the plug rod 
attached to the rear of the bench 
in the correct position 


relative to the die Plug rod 








Tube being drawn 
through the die 


Above: Fig. 2— Die 


Diagrammatic 
representation of 
tube drawing 
using an anchored 
parallel plug 


Right: Fig. 3— Tube being drawn 
Diagrammatic through the die 
representation of 
tube drawing 
using a floating 
plug 


this is a “floating” plug which was 
developed not only for this purpose 
but also to enable extremely long 
lengths to be drawn on “bull blocks” 
(see Fig. 3). In this method of plug 
drawing, the plug shape is such that 
the parallel portion of the plug is held 
in the proper drawing position by a 
larger portion which engages on the 
inside surface of the tube in the part 
which is being reduced in the die. 
With this method of drawing there is 
even greater need for proper lubrica- 
tion than with a fixed plug. 

One reason for giving this detailed 
description of the drawing process is 
to emphasize that during the course of 
manufacture non-ferrous tubes have, 
at each drawing operation, a very sub- 
stantial proving test. Any material 
which has a local weakness is simply 
broken by the manufacturing process 
and automatically eliminated. Tube 
drawing is not normally looked upon 
as an inspection process, but the fore- 
going shows that it is, in fact, a very 
strenuous and searching inspection 
test. The test is even more rigorous 
in the case of the larger diameter tubes, 
say over 10 in. in diameter, where it is 
necessary to expand the material on 
a draw bench. A tool is pulled through 
the inside to increase the diameter of 
the tube, and this expansion process 
imposes substantial circumferential ten- 
sile stresses on the material. The normal 
drawing process previously referred to 
might conceivably fail to reveal a sub- 
stantially longitudinal defect if this had 
very narrow cross sectional measure- 
ments, but when an expansion is being 
carried out, any appreciable longi- 
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tudinal weakness will, of course, be 
accentuated and revealed. 

The imposition of a steady stress 
during exposure to a _ corrosive 
envircnment may lead to _ stress 
corrosion cracking in a wide variety of 
alloys. Whether or not cracking will 
occur, and, if so, the time to failure, is 
determined by the nature and mag- 
nitude of the stress and the nature and 
corrosiveness of the environment. 
Stresses in tubes may be residual or 
internal, or they may be applied during 
service intentionally or unintentionally. 
The term “season cracking” is con- 
fined to those cases where failure is 
due to residual manufacturing stresses 
and season cracking is, therefore, a 
special case of stress corrosion. If 
residual stresses are present to an 
excessive degree, cracking may even 
occur during storage before installa- 
tion. In fact, it is usually stated that 
the term “season cracking” is due to 
the observation that failures of certain 
cartridge brass shell cases in India 
were most numerous during the 
monsoon period, so that the “season” 
or “seasonal” cracking was associated 
with the weather. The same effect 
can be demonstrated in the laboratory 
by placing tubes drawn to contain 
dangerous internal stresses into an 
atmosphere containing ammonia. The 
time to crack will be much shorter 
when the tube tested is in a damp con- 
dition than when the tube is perfectly 
dry. Similarly, rapid cracking can be 
produced by cooling the specimen to 
the point where some condensation 
takes place when it is inserted into the 
ammoniacal atmosphere. 
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The normal method of tube manu- 
facture involves the casting of the 
required alloy into billets of suitable 
size, which are cut up into “blooms.” 
These are heated to the required tem- 
perature and pressed in_ suitable 
extrusion presses into hollow shells, 
er, alternatively, the shells may be 
produced by piercing. The shells are 
then drawn to tubes of the required 
size by a series of cold drawing opera- 
tions such as the plug drawing process 
referred to earlier. The final operation 
depends, in the case of heat exchanger 
tubes, on the methods which are to be 
used to fix the tubes into the tube- 
plates. Apart from a few cases where 
the tubes may be welded, brazed or 
soldered into position, they will be 
either expanded into the tubeplates at 
both ends, expanded at one end and 
packed at the other, or packed at both 
ends, ferrules being used as necessary. 
For ferruling at both ends tubes should 
be hard enough to avoid collapsing 
under the packing, while for the other 
methods of fixing some heat-treatment 
will be required. It will be appreciated 
that the heat-treatments which lower 
the hardness of tubes will also relieve 
internal stresses, and the possibility of 
season cracking is, therefore, confined 
almost entirely to hard tubes. 

The cold drawing of tubes to 
finished size may be carried out either 
on a mandrel (“bar drawing”) or a plug 
(“plug drawing”). Experience has 
shown that by a proper sequence of 
bar drawing operations, hard drawn 
tubes can be produced in which the 
internal stresses are not dangerous and 
which are not liable to season crack. 
In fact, there is a good deal of evidence 
to suggest that, where the design _ 
permit their use, properly made “a 
drawn” tubes will give better ation 
than other types of tube. This effect 
is more noticeable with some alloys 
than others. Nevertheless, there are 
economic advantages in plug drawing, 
even though tubes so produced usually 
contain dangerous stresses in the “as 
drawn” condition so that they must be 
given a stress relieving heat-treatment 
by the manufacturer to eliminate the 
dangerous stresses and the risk of 
season cracking. 

Certain mechanical straightening 
operations are also liable to produce 
unbalanced stresses which could give 
rise to failures and which, therefore, 
need to be removed by suitable heat- 
treatment. Care has to be taken, of 
course, in the stress relieving heat- 
treatment to ensure that whilst the 
stress relieving is adequate, there is 
not sufficient reduction in hardness to 
give rise to collapse under the packing 
in the case of tubes which are to be 
ferruled at one or both ends. 

The nature of the drawing process, 
in which the tube passes through a 
die with a plug or mandrel inside so 
that both diameter and wall thickness 
are reduced, is such as to introduce 
circumferential stresses. Failures of 
tubes by season cracking are, therefore, 
normally by longitudinal cracking. It 


will be appreciated that the stress 
distribution, i.e. the presence of 
circumferential compressive or tensile 
stresses, can be affected by the type 
and severity of the drawing processes, 
and that the condition most likely to 
give rise to season cracking is one in 
which substantial tensile stresses are 
present in the tube. Purely compres- 
sive stresses would not cause cracking 
and may, in fact, be beneficial by neut- 
ralizing tensile stresses subsequently 
applied. It is for this reason that, with 
proper control of the drawing process, 
hard, bar drawn tubes can be made 
which are free from the danger of 
season cracking and which may even 
be better in their resistance to stress 
corrosion cracking than stress relieved 
tubes. 

The stresses present in cold drawn 
tubes are, however, complex. It is 
possible to obtain a measure of the 
internal circumferential stress by 
taking a length of tube, slitting it 
longitudinally and measuring the 
extent of opening out at the cut. This 
does not necessarily give the complete 
picture, however. A tube which has 
been hollow sunk to produce high 
internal stresses deliberately will not 
only crack readily in a cracking test, 
but will probably still crack severely 
even when it has been completely slit 
longitudinally before the cracking test 
is applied. This shows, of course, that 
not all the stresses are relieved by 
longitudinal slitting. On slitting, the 
movement of the tube presumably 
continues until the algebraic sum of 
the stresses is zero, but appreciable 
tensile stress may still be present if 
tensile and compressional stresses 
were initially present. This is because 
remanent stresses may vary in mag- 
nitude and possibly in direction across 
the wall thickness. 

The usual cracking test applied as a 
routine check on production is the 
mercurous nitrate test. This consists 
of immersing a cleaned length of tube 
in a solution of mercurous nitrate 
acidified with nitric acid, as described 
in a number of British Standards, 
(e.g. B.S.378), A.S.T.M. specifications, 
etc. A film of metallic mercury is 
rapidly deposited on the specimen and, 
if dangerous residual stresses are 
present, the mercury will penetrate 
along grain boundaries, so that cracks 
will be apparent in a short time or 
when the specimen is examined after 
half an hour’s immersion at the end of 
the test. Any sample which fails to 
pass this test would have been liable 
to season crack in storage or in service. 
This test is an excellent safeguard 
when used in conjunction with a rigid 
control on manufacturing processes. 

One special case concerning season 
cracking in copper water pipes is 
worthy of note. A number of cases 
have occurred in which cracks have 
developed in pipes buried in “foam” 
or “cellular” concrete, in the formation 
of which foaming agents containing 
ammonia or ammoniacal compounds 
had been used. The failures are typical 
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intercrystalline stress corrosion cracks, 
produced by the presence of a local 
concentration of ammonia in the 
environment next to the pipe surfaces. 
The stresses are presumably the slight 
residual manufacturing stresses which 
must inevitably be present in half hard 
copper tubes to B.S.659, and which 
are normally of no consequence what- 
soever. This effect is surprising, since 
copper is normally highly resistant to 
stress corrosion and it is most difficult 
to produce cracking even in laboratory 
tests under very severe conditions. 
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Platinum-Wound Furnaces 


NEW series of technical data 
A sheets being issued by Johnson, 

Matthey and Co. Limited 
covers their range of high-temperature 
platinum-wound electrical resistance 
furnaces. = 

Furnaces of the K series, recently 
introduced, for use up to 1,500°C., are 
wound with 10 per cent rhodium- 
platinum and have their control 
thermocouples embedded in the tube 
refractory in such a way that the com- 
bustion chamber is _ unobstructed. 
Heating elements can be _ easily 
changed by the user and, because the 
plainum from an old element is 
recoverable, the cost of element 
replacement is low. 

One of the new range, the TK2 
furnace, is a laboratory furnace specifi- 
cally designed for the calibration of 
platinum : rhodium-platinum thermo- 
couples and is designed for a maxi- 
mum operating temperature of 
1,775°C. This furnace has a vertical 
combustion chamber, the element 
being wound with 40 per cent 
rhodium-platinum wire. The element 
is surrounded by two layers of insulat- 
ing material to minimize thermal losses 
and to ensure that the heating chamber 
temperature is not affected by sudden 
variations in ambient temperature or 
by draughts. Two thermocouples can 
be calibrated at one time. 

The new furnace data sheets, which 
also cover JMC furnace control units, 
are available from 73-83 Hatton 
Garden, E.C.1. 
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RECISION investment casting by 
the Mercast process, which uses 
frozen mercury as the pattern 
material, offers many advantages. In 
the first place, solid/liquid expansion 
is small and, therefore, thin shell 
moulds can be employed without fear 
of cracking the shell. Secondly, 
mercury readily welds to itself under 
light pressure, so that accurate and 
intricate patterns can be produced by 
abutting or “booking” simple com- 
ponent patterns together in a precision 
jig. This characteristic also enables 
cores to be positioned in sites inacces- 
sible in other techniques. Finally, the 
high density and good wetting charac- 
teristics of mercury permit perfect 
reproduction of minute detail. 

The zircon-base refractory material 
used, which is free from all moisture 
combined or absorbed, together with 
the mercury pattern, enables a shell 
mould to be produced, which, after 
firing, is strong, stable, and inert to 
most alloys. As compared with the 
block mould produced by other invest- 
ment techniques, the shell mould 
permits preferred metallurgical prac- 
tice to be employed during casting. 
Freedom from porosity, shrinkage 
cavities and blow holes, development 
of controlled grain size and consistency 
of dimensions, are all achieved. The 
particle size of the zircon-base refrac- 
tory investment material is selected in 
relation to the metal being cast, and 
enables fine surface finish of the 
casting to be attained. 

The shell moulds enable chills to be 
used, allowing directional solidification 
to be induced, even in those cases 
where rapid changes in cross-section 
occur. The strength of the thin shell 
mould is sufficient to withstand the 
most severe mechanical shock asso- 
ciated with casting by suction, vibra- 
tion, inversion, centrifugal, or vacuum 
casting methods. 

Specific design requirements, un- 
obtainable by other techniques, can 
easily be met. In particular, more 
accurate castings with better surface 
finish, more complex castings, and 
castings with very good mechanical 
properties can now be _ produced 
readily. 

A general guide to tolerances obtain- 
able is +0-003 in/in. for most alloys. 
Somewhat closer tolerances are obtain- 
abie for aluminium alloys. This 
tolerance does not increase propor- 
tionately with length, e.g. castings with 
a linear length of 9in. can be held to 
a tolerance of +0-018 in. Concentricity 
and flatness are other superior charac- 
teristics. With regard to surface finish, 
aluminium alloys have a cast finish of 
30 to 40 micro in. r.m.s., copper alloys 
50 to 60 micro in. r.m.s., ferrous alloys 
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of low alloy content 100 to 150 micro in. 
r.m.s., and of high alloy content 50 to 
100 micro in. r.m.s. 

Mechanical properties attained by 
the Mercast process are better than 
those normally obtained by other 
casting techniques. Indeed, in the 
U.S.A. castings are in current produc- 
tion with an ultimate tensile strength 
in excess of that obtainable from 
forged components. 


New Works 

To permit experimental produc- 
tion, plant was installed in 1955 at 
Crawley, Sussex, by Sankey-Telcon 
Limited, a company owned jointly by 
Guest, Keen and Nettlefolds Limited 
and The Telegraph Construction and 
Maintenance Company Limited, which 
is the sole operating licensee of the 
Mercast process outside the U.S.A. By 
mid-1956, this preliminary exploration 
of the technique was complete and the 
new factory, with an area of 5,000 ft? 
of factory space and 1,000 ft? for radio- 
graphic examination, drawing office 
and general office, was planned. 

A.I.D. chemical analysis and asso- 
ciated facilites are made available by 
The Telegraph Construction and 
Maintenance Company, on whose site 
the new factory is built. 

The factory is divided into three 
main units: the pattern and mould 
making, the foundry and finishing, and 
the toolroom. 

It has ample natural lighting and 
ventilation. In certain hazardous loca- 
tions, the natural ventilation is assisted 
by forced ventilation, and this applies 
particularly to the pattern and mould 
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making shop, and sections of the 
foundry. Heating is by low pressure 
steam. 


Pattern and Mould Making 


The essential plant in the pattern 
and mould making shop consists of 
two insulated tanks, having internal 
dimensions 11 ft. by 4ft. 6in. by 4ft 
9 in. deep and 6 ft. by 4 ft. 6 in. by 4 ft. 
deep, the former being known as the 
freeze tank and the latter as the dip 
tank. These tanks are maintained at 
a temperature of —63°C. to —67°C. 
and —60°C to —63°C. respectively by 
means of a mechanical refrigeration 
unit housed in a totally enclosed room. 
Mercury in the dies is frozen in the 
freeze tank and these frozen mercury 
patterns, after extraction from the dies, 
are invested with the zircon-base 
ceramic in the dip tank. To speed up 
the freezing, the freeze tank is filled 
with acetone to provide an adequate 
thermal sink. Because of the con- 
sequent fire hazard, all lighting and 
electrical equipment in this shop is 
flameproof and, in so far as it has been 
possible, compressed air is used for 
operation of hoists, slurry stirrers, etc., 
although flameproof electric motors 
are used for slurry mixing. It is 
because of the fire hazard that the 
mechanical refrigeration is in a totally 
enclosed room outside the pattern and 
mould making shop on the far side 
of an explosion wall. 

Ancillary equipment includes a 
melt-out rack, where the invested 
frozen mercury patterns are allowed 
to warm up when the mercury melts 
and runs out of the moulds. Direc- 


General view of the pattern and mould-making shop 
















Removal of the frozen pattern from the tool 


tional melting may be induced by 
projecting a stream of liquid mercury 
at room temperature on to specific 
sites on the pattern. The mercury 
runs into a trough underneath the 
melt-out rack, where it is covered by 
a layer of acetone which suppresses 
the formation of mercury vapour. The 
mercury is returned from this unit 
through a cleaning system back to the 
freeze tank for the making up of 
further patterns. 

Warm-up tanks, filled with acetone 
and maintained at room temperature 
by a steam heating coil, are also pro- 
vided. As the tools are dissembled 
after the freezing operation they are 
returned to this tank, where their tem- 
perature is brought up to room 
emperature prior to reassembly and 
following through the next cycle. 

For the making up of the investment 
slurries a slurry mixing unit, consisting 
essentially of an insulated tank fitted 
with two stirrers operated by flame- 
proof motors, is used. Because of the 
intermittent nature of its use, this tank 
is cooled with solid CO, rather than 
by the mechanical refrigeration unit, 


Some Mercast shell moulds 
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Investing the frozen mercury patterns 


which operation would unnecessarily 
increase its peak load and, conse- 
quently, its size. 

An elaborate ventilating system is 
installed to remove acetone vapour 
and mercury vapour. The latter might 
become a health hazard and adequate 
precautions are taken to ensure that 
the concentration never reaches a level 
at which danger to the health of opera- 
tives might occur. An automatic 
carbon dioxide vapour system is 
installed over the freeze tank and 
fusible links on the lids of the warm- 
up tanks which would be brought into 
operation should fire occur. 


Foundry and Finishing 


Apart from melting furnaces, the 
foundry is equiped with furnaces for 


firing moulds and for preheating 
mounted moulds for the casting opera- 
tion. High alloy steel is melted in 
20 lb. capacity rocking hearth indirect 
arc furnaces, or in 20 lb. capacity high 
frequency spark gap furnaces. Alu- 
minium alloys are melted in a 50 lb. 
capacity electric resistance furnace of 
the bale-out type, and a 1001b. capacity 


gas-fired tilting furnace is used for the 
melting of copper-base alloys. 

The green moulds from the pattern 
and mould making shop are first dried 
in an infra-red cabinet, and are then 
fired at high temperatures in a trolley 
hearth electric furnace. This furnace 
is designed with heating elements in 
the floor, roof and walls, so that the 
temperature distribution in it is prac- 
tically uniform. In case there may be 
traces of mercury left in the green 
moulds, both the infra-red heated dry- 
ing cabinets and the firing furnace are 
fitted with forced draught ventilation. 
The fired moulds are mounted in 
various ways and preheated to the 
required temperature for casting in 
troiley hearth electric furnaces. 
Depending upon the complexity of the 
mould and the alloy being cast, inver- 
sion pouring or simple open pouring 
may be employed, but more usually 
sling, vibration, centrifugal or suction 
casting is used. The moulds, being 
strong and porous, are readily adapted 
to any of these processes. Apart from 
these more conventional methods, the 
moulds are ideally suited to casting 
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in vacuo. A 561b. capacity vacuum 
furnace is employed for melting and 
casting in vacuo. As the moulds are 
porous and free from any moisture, 
entrapped gases and air are completely 
avoided and thin shell moulds are 
readily heated on the inner face with- 
out involving substantial temperature 
gradients from the outside to the inner 
face of the cavity. A further invaluable 
feature is that these moulds require 
less space than the block type, and 
many more can be mounted inside the 
restricted space available in the 
chamber of the vacuum furnace. 

The finishing section is equipped 
with a high-speed bandsaw, abrasive 
cut-off machine, shot and vapour blast 
cabinets, grinders, linishers, and the 
usual bench finishing tools. 

The inspection department covers 
both A.I.D. and A.R.B. requirements, 
and has all the necessary facilities for 
radiographic examination, crack detec- 
tion, dimensional inspection, etc. All 
castings are approved by this depart- 
ment prior to despatch. 


Toolroom 


To produce castings to close dimen- 
sional tolerances, the patterns taken 
from the dies must be to even closer 
dimensional tolerances. This alone 
requires a high standard of tool 
making. To this must be added the 
fact that, to avoid leakage of mercury, 
adjacent faces must mate with a 
clearance not greater than 0-0005 in. 
and it is evident, therefore, that the 
dies must be of the closest dimensional 
accuracy. The toolroom equipment 
includes iathes, millers and grinders of 
such a calibre as to enable this high 
precision to be attained. 


Typical Castings 

Among components for aircraft and 
industriai gas turbines, a_ typical 
casting which is currently being pro- 
duced is an outer flange segment 
which is welded to the exit of a com- 
bustion chamber in a jet engine. 
Guide vanes formed from sheet metal 
are welded in each of the aerofoil slots, 
a lip being cast on to allow successful 
welding to be carried out. 

The part is cast in Nimocast 90, a 
heat-resisting alloy containing titanium 
and aluminium. Partly because of the 
nature of the alloy, the casting is diffi- 
cult to produce to the required 
tolerances. The aerofoil shaped slots 
are held within a zone of 0-003 in. on 
the envelope, and the positional 
accuracy within 0-010 in. of the centre 
slot. The radius of curvature is held 
within +0-010 in. The finishing 
machining is reduced to a minimum, 
as this is essential when a difficult 
machining alloy such as Nimocast 90 
is used. 

Every casting is subjected to X-ray 
examination and crack detection, and 
close control on analysis is maintained. 
The casting is finally delivered in the 
solution heat-treated condition. 


Other castings produced include 











stator blading for industrial and air- 
craft gas turbines. The standards of 
acceptance are very high in both cases, 
and dimensional accuracy must be 
maintained consistently. Such castings 
are now being produced by vacuum 
melting and casting, this being 
especially useful for high-temperature 


alloys, containing easily oxidizable 
constituents, such as titanium and 
aluminium. 


Some castings have been produced 
for missile components, mainly for the 
control systems. 

An aluminium alloy LM.15 gyro 
gimbal of rectangular shape, with 
internal bracing members and with 
mounting holes, has been produced. 
This was cast close to finished size, 
leaving a minimum of machining. 
Such a cast part has proved to be 
inherently more stable than equivalent 
forged and machined components. 

A centimetric mixer unit, cast in 
aluminium alloy LM.8, wth complex 
coring, is being manufactured in two 
halves, the various channels being held 
to an accuracy of +0-004 in. or 
+0-002 in. Tolerances on positional 
dimensions of channels in relation to 
one another are from +0-004in. to 
+0-002 in. The only machining carried 
out on these castings is on the abutting 
faces and in drilling holes to enable 
them to be fixed together. The maxi- 
mum misalignment of the two halves 
is held to within the above tolerances. 
The surface finish is approximately 30 
to 35 micro in. r.m.s. 

Many types of waveguides, including 
tight bends, horns, etc., for radar and 
electronic equipment are being regu- 
larly manufactured. Both E and H 
plane bends with integrally cast flanges 
are produced in S and X bands. These 
are cast either in aluminium alloy 


General view of the foundry 
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LM.8, which is the best available com- 
promise between machinability and 
castability, or in gunmetal. 

Tolerances consistently maintained 
are +0-002 in. on the 0-9 in. and 0-4 in. 
dimensions, and +0-004 in. on the 1 in. 
and 3in. dimensions. Surface finish 
is maintained at 25-35 micro in. r.m.s. 

As flanges are cast on, the only 
finishing necessary is the machining 
of the flange faces, including choke 
grooves and the drilling of fixing holes. 
Complex horns containing transfer 
sections have proved to be particularly 
suitable for the, process, as they are 
very difficult to produce by fabrication 
techniques in aluminium alloys. 

If the gas turbine is to be used suc- 
cessfully in the automotive field, the 
necessity for a manufacturing tech- 
nique capable of producing satisfactory 
turbine wheels in difficult machining 
alloys economically is obvious. It is 
considered that the only feasible tech- 
nique is by casting, probably vacuum 
melting and casting, particularly if the 
alloys required contain easily oxidiz- 
able constituents such as aluminium 
and titanium. Because of the advantages 
of the Mercast process, it is the best 
adapted of all the casting techniques 
to meet the stringent requirements of 
this type of casting. Similar considera- 
tions apply to the manufacture of 
turbo-charger components for diesel 
engines. Initial tool costs may be high, 
but these are readily offset in quantity 
production. 

As design requirements for land and 
marine gas turbines call for higher 
operational temperatures and great 
reliability, many relatively new 


materials, such as the so-called super 
alloys, must be used to meet the creep, 
fatigue and thermal shock require- 
Some of these alloys are very 


ments. 
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difficult, if not impossible to forge and 
machine and, as a result, the designer 
may have to limit himself to relatively 
simple forms and alloys with in- 
adequate properties. Alternatively, he 
can use precision castings, with the 
consequent greater freedom in design 
and choice of materials. 

Experimental work on the produc- 
tion of blades for gas turbines has 
shown that complex blades can be cast 
by the Mercast process with a sound 
metallurgical structure. The blade 
angles, the forms of appendages, rela- 
tively sharp changes of cross-sectional 
areas, the inclusion of cavities to meet 
temperature distribution requirements, 
etc., can all be met, and no problems 
arise as to whether the design can 
be machined, forged or fabricated. 
General dimensional tolerances are 
+ 0-005 in., but, in fact, the dimensions 
are usually held from +0-003in. to 
+ 0-005 in. 

Surface finish of 40-65 micro-in. 
r.m.s. is attained, depending on the 


alloys used and this, coupled with the 
design features, minimizes turbulent 
flow and improves efficiency. 

As the operating temperature of gas 
turbines is increased, it becomes more 
and more difficult to manufacture them 
by conventional forging and machining 
methods. It is considered that even- 
tually, despite current prejudice, cast 
rotor blades will be used in British gas 
turbines. 

It is envisaged that the blades will 
be produced by vacuum melting and 
casting in highly complex alloys, prob- 
ably designed as casting alloys and 
incapable of being hot worked or 
machined. 

The use of high strength castings 
for aircraft and missile airframes is 
already widely developed in the U.S.A. 
With a suitable casting technique, the 
following advantages are obtainable: 

(i) High strength, e.g. 115 tons/in? 
U.T.S. with 10 per cent elongation. 

(ii) High strength- to weight ratio, 
although here design plays a very 
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large part in gaining the maximum 
advantage. 

(iii) Space saving, which is of vital 
importance as extensive equipment has 
to be installed in modern airframes so 
that only limited space is available for 
structural components, which are also 
consequently usually of awkward 
shape. Forging and machining of such 
components is often difficult. 

The Mercast process is particularly 
suited to the manufacture of such 
components because thin walls can be 
successfully cast, large and heavy 
shapes can be made, complex shapes 
can be produced, and a high degree 
of metallurgical control is possible. 

At the present time, precision cast- 
ings are relatively new to designers 
and engineers and, as such are sus- 
pected by many and accepted by few. 
It is, however, certain that these will 
be extended to wider and wider fields, 
and, at least in some, eventually com- 
pletely replace parts produced by 
other methods. 


Titanium for Forming 


N intensive study of numerous 
A titanium alloy systems has led 
to the development of three 

new titanium alloys by the Titanium 
Division of the Crucible Steel Co. of 
America (formerly Rem-Cru Titanium 
Inc.). They are intended to meet the 


requirements of the aircraft industry 


for an easily formable, yet high 
strength, alloy. All three are of the 
solution-treat and age type, and are 
in limited production in a number of 
forms. 

The alloys have been designated 
B.120.VCA, C.115.AMOV and C.105.VA 
and some brief details of their com- 
position and properties are given 
below:— 

B.120.VCA_ differs from _ earlier 
titanium alloys in that its structure is 
essentially beta phase. This provides 
a high degree of formability in the 
solution-treated condition, but permits 
the attainment of high strength levels 
by subsequent ageing. The nominal 
composition of the alloy is 13 per cent 
vanadium, 11 per cent chromium, 3 per 
cent aluminium, and it is already in 
pilot production in billet and as sheet 
and wire. Solution heat-treatment is 
carried out at approximately 760°C., 
followed by ageing at 450°-480°C. At 
the moment a rather lengthy ageing 
treatment is required, but efforts are 
being made to develop an accelerated 
treatment. In the aged condition, the 
alloy is stable for long periods of time 
at temperatures up to 320°C. 

A wide range of mechanical proper- 
ties can be obtained from the alloy by 
suitable adjustment of the heat- 
treatment. In the solution-treated con- 
dition, a typical room temperature 
ultimate tensile strength would be 
60 tons/in*, and this is increased to 
85 tons/in® by subsequent ageing. 


Even higher tensile strengths, of the 
order of 105 tons/in?, can be obtained 
by the adjustment of the ageing treat- 
ment, but at the cost of some loss 
in ductility. Elevated temperature 
properties are not yet completely 
evaluated, but a figure of 78 tons/in? 
is quoted for the ultimate tensile 
strength at 300°C. 

The comparatively low yield 
strength and good bend ductility of 
B.120.VCA in the solution-treated con- 
dition give it excellent formability, and 
Crucible Steel Co. state that in general, 
any forming operation which is per- 
formed on their commercially-pure 
grade A.70 can also be carried out on 
the new alloy. A noteworthy feature 
of B.120.VCA is its ability to be cold- 
headed, a property which gives it a 
large potential use for rivets and bolts. 
The alloy can also be welded in the 
solution-treated condition, although 
further work is required on the ageing 
of the weld and parent metals. 

C.105.VA and C.115.AMOV are 
both of the alpha-beta type, the former 
having a nominal composition of 16 per 
cent vanadium, 24 per cent aluminium, 
and the latter 4 per cent aluminium, 
3 per cent molybdenum, 1 per cent 
vanadium. Again, these alloys are of the 
solution treat and age family. C.105.VA 
is characterized by ease of forming in 
the solution-treated condition, and 
maintains good properties up to 420°C. 
Beyond that temperature its creep rate 
is rather high. It is also weldable in 
the solution-treated condition. C.115. 
AMOV, on the other hand, is less 
easily formed than either C.105.VA or 
B.120.VCA, but it does possess excel- 
lent clevated temperature and creep 
properties up to at least 420°C. This 
alloy is not recommended for welding. 

The Crucible Steel Co. suggest that 


high-strength short-time properties at 
present demanding precipitation hard- 
ening stainless steels, are now best 
achieved by the beta alloy B.120.VCA. 

The Titanium Division of the 
Crucible Steel Co. of America is 
represented in the U.K. by Henry 
Gardner and Co. Ltd., 2 Metal 
Exchange Buildings, Leadenhall Ave., 
London, E.C.3. 


Men and Metals 


Leaving for a tour of 12 months, Mr. 
P. M. Talbot, overseas technical repre- 
sentative of Expandite Limited, will 
visit South Africa and other countries 
of the African continent. 

Buying manager of the Dunlop 
Rubber Company Limited, Birming- 
ham, Mr. W. T. N. Walford has been 
appointed chairman of the Birming- 
ham branch of the Purchasing Officers’ 
Association in succession to Mr. A. B. 
Smith. Appointed vice-chairman is 
Mr. W. I. Shaw, purchasing director 
of Joseph Lucas (Electrical) Limited. 

It is reported that Mr. Henry W. 
Thresh, lecturer in physical metallurgy 
at the College of Technology, Bir- 
mingham, has been awarded a post- 
doctorate Fellowship by the National 
Research Council of Canada. 

Appointed as export manager to 
E.M.I. Electronics Ltd., Mr. K. 
Elphonstone, M.B.E., will be respon- 
sible for the all-out drive to increase 
sales of the company’s electronic 
equipment overseas. 

It is learned that Mr. Edward May, 
chief electrical engineer of Birlec 
Limited, is to take up the position of 
head of the electrical engineering 
department at Birmingham College of 
Technology. 
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Hollow 
Castings 
Without 


Cores 


ESEMBLING in some respects 
R an orthodox pressure die- 
casting machine, a machine for 
producing hollow castings without the 
need for a core has been developed by 


Robar Products (London) Limited, 
39 Park Street, London, W.1. The 
vital difference is that a_ timing 


mechanism is incorporated which 
enables the core of the article cast to 
be evacuated while still in a molten 
state. Thus, a hollow metal article is 
produced. 

To evacuate the core while in its 
molten state, it is necessary to set the 
shell and complete the operation with 
great rapidity. This is achieved by 
running the die at a lower temperature 
than is usual, giving the following 
advantages: first, the complete opera- 
tion cycle being from 3-10 sec. (even 


for large articles) means increased 
production within a_ given time; 
second, the short “dwell” period 


reduces the corrosive effect of the 
metal on the die which, therefore, need 
not be of such high quality steel as is 
normally used; third, as the die is run 





Specimens of shoe heels cast in Mazak. 
interior. 


below the critical tempering tempera- 
tures for steel, it remains harder and 
thus it has a longer life, and “flash” 
on the article is reduced; fourth, the 
speed of the injection is such that the 
metal is forced into the die with little 
loss of heat, also, as the temperature 
of the die is precisely controlled, the 
surface of the casting is of a particu- 
larly dense structure, highly suitable 
for plating. 

The cycle of operations is as follows: 
(1) Die platens close. (2) Moving cores 
go home. (3) Creation of a negative 
pressure in the cavity of the die. (4) 


Right : 'Air controlled 
timing box which 
controls the complete 
cycle and timing of 
the operations as well 
as the speed with 
which each operation 
is carried out 


Below: The Robar 
plant for pressure 
die-casting of solid 
or hollow articles 










One heel has been sectioned to show the hollow 
A finer interior finish than that shown can be obtained when necessary 


Piston rams molten metal into die. 
(5) “Dwell” period to allow “shell” to 
set. (6) Withdrawal of piston evacuates 
core of article while still in molten 
state. (7) Molten metal on top of 
piston replenished by fresh metal in 
readiness for next shot. (8) Moving 
cores withdraw. (9) Platens open and 


eject article in conventional way. 

Other advantages claimed for the 
process are: shell thickness of hollow 
article can be closely controlled; no 
limit to size of hollow article; and the 
machine may be semi-automatic or 
fully automatic. 
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Ball, Tube and Rod Milling 


comminution of materials is 

very widespread in modern 
industry and, although metallurgists 
are usually concerned only with rela- 
tively solid and massive forms, most 
of the metal they handle has, at some 
time in its previous history, passed 
through one of these’ machines. 
Perhaps the most extensive metallur- 
gical applications of ball mills and the 
like are in the treatment of ores and 
intermediate materials in the extrac- 
tion of metals and in the production of 
metal powders even where the basic 
process is not one of direct comminu- 
tion. Smaller mills than would 
generally be employed in the above 
industries are, however, used for a 
great many varied purposes, the 
operators, one suspects, having on the 
whole little detailed knowledge of 
the way the machines work nor of the 
factors governing the efficiency of the 
process. 

Although at first sight such milling 
is a simple, straightforward operation, 
the number of variables involved is, in 
fact, remarkably large as a glance 
through a recent book! by H. E. Rose 
and R. M. E., Sullivan, of the Powder 
Science Laboratory, Kings College, 
will show. The full title of this mono- 
graph is “A Treatise on the Internal 
Mechanics of Ball, Tube and Rod 
Mills,” implying, as the authors state 
explicitly in a preface, that it is not 
designed to be used as either a text 
book or a design manual. It is rather 
a detailed account of certain funda- 
mental processes occurring during 
milling, and includes some original 
work not previously published. 

After an introductory chapter des- 
cribing the various types of mill used 
in practice, a full discussion of the 
motion of the charge within a mill is 
given. The effect of certain variables 
on the type of motion obtained is dis- 
cussed, and embraces “cascading,” 
“cataracting” and “centrifuging.” The 
mathematical analyses of Davis, von 
Steiger and Barth are given in con- 
siderable detail, their limitations des- 
cribed, and the conditions leading to 
the various kinds of motion are 
examined with reference to the experi- 
mental work of Rose and his col- 
leagues. 

In the next section of the book the 
power required to drive a mill is dis- 
cussed. Owing to the complexity of 
the factors involved, no _ strictly 
theoretical derivation of the power 
requirements appears possible. Rose 
and his co-workers have, however, 


U cu of tumbling mills for the 


ingeniously overcome this difficulty in 
part by applying the principles of 
dimensional analysis in conjunction 





BY RECORDER 


with the experimental results of small- 
scale laboratory tests. In this work 
the effects of fourteen variables were 
considered, ranging from the mill 
diameter to the energy required to 
increase the specific surface of a 
powder. The relationships of some of 
these factors with the power require- 
ments could be deduced from the 
mathematical theory developed for the 
motion of the charge. In other cases, 
however, the influence of a variable 
could be obtained only empirically, 
though sometimes approximations 
could be introduced to eliminate 
tedious substitutions. In all, the func- 
tions of eleven variables were ascer- 
tained, seven of which were complex. 
By using the information so obtained, 
the power requirements of a number 
of commercial mills were predicted 
and very reasonable agreement 
obtained, even though the power to 
drive the mills varied by a factor of 
30,000 for those considered. 

Rose and Sullivan later attempt to 
use the same method of analysis to 
calculate the change of specific surface 
of the charge during milling from a 
knowledge of the influence of mill 
variables. Here, eleven functions are 
involved, some of which, for instance 
that dependent on the relationship 
between the quantity of material 
charged and the void space between 
the balls, being most complicated. The 
treatment depends on the concept 
attributed to Rose, that the action of 
grinding occurs only when the balls 
and material are in a certain geometric 
position relative to one another. This 
defines a “zone of operation” in which 
the mill processes occur and enables 
probability functions to be obtained 
regarding the number of particles that 
are likely to be in such zones at a given 
time. In a further development, the 
effects of particles of the material 
being embedded in the surfaces of the 
grinding balls are considered and, 
making some assumptions, it is pos- 
sible to obtain expressions relating the 
specific surface of the charge to the 
milling time for the extreme cases of 
very hard balls, soft material and hard 
material, soft balls. 

The analysis referred to above also 
allows conclusions to be drawn about 
the respective influences of ball size 
(on rate of grinding), amount of 
material charged (on fineness of grind- 
ing), hardness of the balls (on wear of 
ball surfaces) and time of grinding (on 
the size distribution of the product). 
The effects of several of the mill vari- 
ables are thus established, and the 
functions linking them with grinding 
rate can be deduced. For the 
remainder, the empirical approach has 
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to be used in the main owing to 
the complexity of the relationships 
involved, so that the final equation for 
the change of specific surface embraces 
a constant of proportionality K and 
eight functions of the mill variables, 
seven of which must be ascertained 
from experimental data. The constant 
K itself is also obtained by reference 
to experimental results, and it is sug- 
gested by Rose and Sullivan that for 
ball mills a value of 0-02 should be 
taken. This figure appears to be based 
on the results of ten sets of experi- 
ments which give K values ranging 
from 0-006 to 0-036, a ratio of 1:6 
between extremes, not about 1:3 as 
stated by the authors. The scatter is 
attributed by Rose and Sullivan to 
differences in the way various workers 
calculated change in specific surface, 
and they say that “an accurate series 
of experiments for the evaluation of the 
constant” is required. Their explana- 
tion of the variations in K does not 
seem to be immediately acceptable, 
however, since the greatest scatter is 
to be found in the results of one group 
of workers. 

In the remaining sections of the 
book a number of topics are dis- 
cussed, including liner design, metal 
wear, the effect of additives on milling 
behaviour, and so on. Perhaps the 
most interesting of these descriptions 
is that in which the,authors give their 
views on the effect of “surging” in the 
mill on premature mill-drive failures. 
Surging is caused by the alternate 
“locking” of the charge on the mill 
liner and slipping of the charge rela- 
tive to the liner. The severity of this 
effect is dependent particularly on the 
mill filling (i.e. the proportion of the 
mill occupied by the charge), the co- 
efficient of friction between the charge 
and mill liner, and the relative 
diameters of the mill and the balls. 
As might be expected, conditions of 
surging give rise io fluctuations in the 
torque transmitted to the mill gearing 
and, although gross surging would be 
immediately detected and remedied, 
slight surging might well occur in 
normal running and cause appreciable 
torque variations. In this way, the 
mill gears might be subjected to cyclic 
stresses that could give fatigue failures. 
Rose and Sullivan consider that many 
unexplained breakdowns of mill gears 
can be attributed to this cause, and it 
is to be hoped that experimental 
evidence on this point will soon be 
obtained. 

Reference 
1 H. E. Rose and R. M. E. Sullivan; “A 
Treatise on the Internal Mechanics 
of Ball, Tube and Rod Mills,” 
Constable, London, 1958. 
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Home and Overseas 





Industrial Safety 


Two booklets, the first of a new series 
on Industrial Safety, Health and Welfare 
subjects, have now been published on 
behalf of the Ministry of Labour and 
National Service. The advice in the 
booklets is based on the experience of 
H.M. Factory Inspectors, and, where 
appropriate, other Government Depart- 
ments are collaborating with the Ministry, 
and advice and assistance is obtained 
from expert bodies and representatives. 

The first booklet deals with “Lifting 
and Carrying,” and its advice on the 
subject of the handling and carrying of 
goods is of almost universal application. 
The second booklet is entitled “Safety 
Devices for Hand and Foot Operated 
Presses.” This is more specialized and is 
well illustrated. It describes the risks to 
be encountered when operating various 
presses, and then deals in detail with the 
various types of guards and safety devices 
which can be fitted to prevent accidents. 

The booklets are published by H.M. 
Stationery Office, and can be obtained 
from any branch of that office, or through 
any bookseller. 


Atoms for Peace 

An interesting exhibit will be provided 
by the A.P.V. Company Ltd., showing 
the work of their fabrication division in 
aluminium and stainless steel, and their 
foundry associated company, A.P.V.- 
Paramount Ltd., showing castings in 
stainless and special alloy steels at the 
forthcoming “Atoms for Peace” Exhibi- 
tion, to be held in Geneva in September 


next. 

The A.P.V. Company have fabricated 
the aluminium core tanks for most of the 
British research reactors, and some for 
overseas, and examples of tanks which 
they have made for Dido, Merlin and 
Neptune type reactors will be illustrated, 
together with a display of weld samples 
and techniques. We give on this page a 
photograph of a core tank fabricated in 
99.5 per cent purity aluminium by the 
company for a Merlin type research 
reactor to the order of A.E.I.-John 


Thompson Nuclear Energy Co. Ltd., for 
the Stetternisch Research Station of the 
North Rhine Westfalia Government. 
A.P.V.-Paramount will show one of the 
reactor guide pan steel castings supplied 
to The General Electric Company Ltd. 
and Simon Carves Ltd., for the Hunter- 
ston nuclear power station, and also 
lanterns and plug castings in stainless 
steel for the Bradwell nuclear power 
station. In addition, castings are shown 
in a series of corrosion- and heat-resisting 


materials for other nuclear’ energy 
projects. 

Also included in the exhibit are 
examples of the extensive range of 


Paralloy “Forging-Quality” cast stainless 
and alloy steel pipe fittings, which are 
now being supplied on an increasing scale 
to the chemical and petroleum industries. 


Million Pounds of Lead 


News from the Lead Industries Asso- 
ciation of New York is to the effect that 
approximately one million pounds of 
y's in. thick sheet lead will be used as a 
lubricating base and seal beneath the 
walls of water-conveying conduits for the 
New York State Power Authority’s 
Niagara Power Project. The twin con- 
duits, 46 ft. wide and 66ft. high, will 
stretch for 44 miles each. Since a rigid 
structure could not be economically 
designed to resist rock squeeze, i.e. the 
lateral forces created when a cut is made 
in the limestone formation common to 
the area, the cut and fill, hinged-arch 
design is being employed. Lead at the 
base of the walls permits lateral move- 
ment to preserve the structure, while 
affording a seal against water leakage and 
necessary load-bearing qualities. 


Technical Data Sheets 


A new series of technical data sheets 
being issued by Johnson Matthey and 
Company Ltd. covers their range of high- 
temperature platinum-wound electrical 
resistance furnaces. These data sheets 
provide detailed comprehensive informa- 
tion on the design, operation and control 


Core tank fabricated in 99-5 per cent purity aluminium 








of the high-temperature furnaces of the 
JMC range, and will assist all users and 
prospective users of these furnaces. 

The new sheets also cover JMC furnace 


Several different models 
of these are available. The units incor- 
porate a temperature indicator and an 
energy regulator, which is used both to 
control the initial heating rate of the 
furnace and to maintain the required 
temperature. On certain models the 
temperature indicator is fitted with a 
safety device that cuts off the electrical 
supply to the furnace if a predetermined 
temperature is accidentally exceeded. 
Where more accurate control is required, 
the JMC electronic proportional controller 
is available. The most advanced form of 
this incorporates a cam and follower unit 
that enables the furnace to follow any 
heating and cooling cycle within its 
capabilities. 

These furnace data sheets are available 
to anyone not already on the company’s 
mailing list for high-temperature furnace 
information, on application to the head 
on at 73-83 Hatton Garden, London, 
2.C.1. 


control units. 


Lithium Production 


For many years, Associated Lead 
Manufacturers Ltd. have specialized in 
the manufacture of antimony and zircon 
compounds and, following on this, they 
have more recently developed the manu- 
facture of lithium and its salts at Bootle, 
Liverpool. The production of these 
materials has now reached the commer- 
cial stage, and this has necessitated the 
installation of evaporators for handling 
the various liquors involved. ‘Two 
evaporators have been working satis- 
factorily for two years, a third is in course 
of erection, and a fourth is on order. All 
the four are “Kestners” of various types, 
supplied by The Kestner Evaporator and 
Engineering Co. Ltd. 

The first is working on lithium sulphate 
and is a single effect double-circulating 
climbing film evaporator under vacuum. 
It has stainless steel contact throughout. 
The second is a double effect climbing 
and falling film non-vacuum evaporator 
with mild steel contact, working on 
lithium hydroxide. The third Kestner 
evaporator, now being erected, is a forced 
circulation salting type, working non- 
vacuum with twin calandrias so con- 
nected that either may be isolated and 
cleaned whilst the plant is running. The 
fourth, now on order, another double 
effect, will be a duplicate of the second, 
and will be used for concentrating lithium 
sulphate. 


German Lead and Zinc Mines 


In Diisseldorf recently, a spokesman 
for the non-ferrous metal mines said that 
West German lead and zinc mines will 
shortly renew their request for state help 
needed to overcome present price diffi- 
culties and to preserve their competitive- 
ness. The mines would propose tax 
alleviations and concessions, and a tem- 
porary credit aid of about 30 million 
marks to be granted by the West German 
Government, the spokesman said. 

‘The importance of the mines for West 
Germany could be measured by the fact 
that they covered about 50 per cent of 
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the domestic requirements for lead and 
70 per cent of the zinc requirements. The 
present crisis affected mines all over the 
world, because prices no longer covered 
production costs. But in all important 
producer countries, except West Germany, 
state authorities had introduced protec- 
tive measures for their domestic ore 
mining industries. 


Canadian Aluminium 


It was stated in Montreal last week by 
Aluminium Ltd. that a curtailment of 
about 10 per cent in the rate of primary 
aluminium production at its Canadian 
smelters had been decided. The company 
said that on or.about August 1 its prin- 
cipal subsidiary, Aluminum Company of 
Canada Limited, would reduce its annual 
production rate from the present 620,000 
tons per year to a rate of about 560,000 
tons per year. The new rate would be 
about 72 per cent of installed smelter 
capacity of 770,000 tons per annum. 

While the volume of sales in the second 
quarter of this year had increased by 
15 per cent over the first quarter, this 
year’s production to date had been con- 
siderably above the level of sales. Cur- 
tailment was, therefore, being made at 
this time to bring production and sales 
more closely into balance. Approximately 
400 smelter employees at Kitimat, Shawi- 
nigan and Isle Maligne would be affected, 
the company said. 


Malayan Tin Production 

According to mining statistics issued in 
Kuala Lumpur, Malayan production of 
tin concentrates in June was 2,951 tons of 
tin metal, compared with 3,226 tons in 
May, based on an assumed assay of 
75.2 per cent, according to Malayan 
mining statistics issued to-day. 

Total deliveries of tin concentrates 
from mines to smelters in respect of the 
second quota period amounted to 7,967 
tons of metal at 75.2 per cent. At the 
end of Jume there were 449 active tin 
mines, compared with 447 in May. 


Change of Address 


It is announced that, as from to-day 
(August 1), the Birmingham warehouse 
of Aluminium Goods Ltd. is located at 
Bullock Street, Birmingham, 6, with the 
telephone number of Aston 4584-5. 


A new Film 

For several years, the Zinc Develop- 
ment Association and its affiliated associa- 
tions have maintained a film library for 
the use of members and interested educa- 
tional and professional bodies. One of 
the latest films produced by the associa- 
tion was presented in this country for the 
first time last week under the title of 
“No Rust Here,” and is a film of wider 
interest on the general galvanizing process 
and its applications in a wide range of 
industries. 

This new film 2ims to show how hot 
dip galvanizing gives reliable and lasting 
protection to iron and steel against cor- 
rosion under varied conditions. The 
mechanism of corrosion is explained, and 
the special sacrificial protection which 
zinc affords to steel is illustrated. One of 
the most striking applications shown in 
the film is of the Crystal Palace television 
tower, /02ft. high, which is protected 
down to the last nut and bolt by gal- 


vanizing. ae 
It is intended to show this film at 
carefully chosen centres all over the 


country, and particularly in the Midlands 








Hot dip galvanizing the underframe of a goods wagon experimentally for British Railways. 
dipping is necessary to cover the whole surface. 


and the North. Arrangements are being 
made for panels of galvanizing experts to 
be present to answer questions. A 
number of copies of the film will be avail- 
able free in the U.K. on loan to schools, 
societies and firms. Applications should 
be sent to the offices of the association at 
34 Berkeley Square, London, W.1. 


Aluminium Boom Forecast 


A new boom for aluminium, greater 
than for any other metals over the next 
five years, is foreseen by Mr. Stanley J. 
Osborne, President of the Olin Mathieson 
Chemucai Corporation. Mr. Osborne told 
the Security Analysts of San Francisco 
that his company’s new aluminium divi- 
sion was beginning to receive primary 
metal from a partially-owned subsidiary 
just coming into production. 

Together with the Revere Copper and 
Brass Corporation, Olin owns and oper- 
ates the Ormet Corporation, which pro- 
duced the raw material. “We will take 
about 120,000 of the 180,000 tons of 
aluminium produced annually by Ormet 
for fabrication in our plants, making us 
one of the largest integrated producers in 
the country,” he said. 


Tin Council Meeting 

In a formal statement at a press con- 
ference following the meeting of the 
International Tin Council last week in 
London, the chairman, Mr. G. E. Peter, 
said that the Council attached the greatest 
importance to securing the co-operation 
of the important consuming and produc- 
ing countries still outside the agreement, 
including the U.S., West Germany, Japan 
and the U.S.S.R. The necessary con- 
tacts had been made, but he could not 
speak publicly of these delicate matters 
at the present stage. He hoped to be in 
a position to report more fully at the 
October meeting of the Council. 

The percentage quotas for individual 
producing countries remained unchanged, 
although the overall permissible export 
amount for the fourth control period was 
cut to 20,000 tons. The cut was adopted 
by the Council without opposition, fol- 
lowing presentation of estimates for total 
supply and demand in the fourth quarter 
of this year. 
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Double 


Scene from film ‘‘No Rust Here’’ 


Mr. Peter said that Soviet sales and 
exports continued, but returns from 
member countries were incomplete, and 
it was not possible to put a figure to the 
volume of this trade over the last two 
months. 

There was no discussion on the price 
limits during the Council meeting, but 
the authority for the Buffer Stock 
Manager to operate in the middle price 
range, commencing at £781 a ton at the 
lower end, was automatically extended to 
cover the fourth period. In view of the 
Buffer Stock level of 22,440 tons at 
March 31, it was implied that the Special 
Fund is being used or is about to be used 
for purchases, as the aggregate ordinary 
contributions to the Buffer Stock were 
sufficient to cover only 25,000 tons. 


Brockhouse Developments 


In conjunction with W. G. Allen and 
Sons (Tipton) Ltd., it is learned that 
J. Brockhouse and Co. Ltd. are forming 
a joint company, to be known as Brock- 
house Allen Limited, in the Federa- 
tion of Rhodesia and Nyasaland. This 
new company will operate from factories 
which they will acquire from J. Brock- 
house (Rhodesia) Limited, in Ndola and 
Luanshya, and will produce engineering 
requirements for the mining and transport 
industries. W. G. Allen and Sons 
(Tipton) Limited already have an estab- 
lished connection with the copper mines. 

The new company will be capitalized 
at two hundred thousand pounds, of 
which J. Brockhouse and Co. will hold 60 
per cent and W. G. Allen and Sons will 
hold 40 per cent. J. Brockhouse (Rhodesia) 
Limited will continue to act as a separate 
entity in Southern Rhodesia, where their 
main products are steel bodies, trailers, 
dumpers, and sheet metal fabrications. 


West German Aluminium 


News from Diisseldorf is to the effeci 
that Vereinigte Aluminium Werke, West 
Germany’s major producer of aluminium, 
states that the Government should 
abolish the annual duty-free import quota 
of 40,000 tons of aluminium and should 
reintroduce the seven per cent duty on 
all aluminium imports into the country, a 
spokesman for the company said here 
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to-day. The country’s aluminium con- 
sumption was expected to increase to 
285,000 tons this year from 274,000 last. 
Imports were expected to rise to between 
60,000 and 65,000 tons this year from 
39,000 last, and German producers fear 
that they would have to cut output in 
view of these rising low-priced imports. 
Tin Statistics 

Advance world tin statistics issued in 
London by the International Tin Council 
show that mine production of tin-in-con- 
centrates in Indonesia during May was 
1,892 tons, and during June 1,950 tons. 
Production in the Federation of Malaya 
during April, at 3,658 tons, was little 
changed from the previous month; it was 
lower in May, at 3,226 tons. For the 
Belgian Congo, output during both 
February and March was again about 
1,100 tons; it was 1,016 tons in April. 
Production in Thailand was 612 tons in 
March, 669 tons in April, 557 tons in 
May, and 644 tons in June. 

Exports of tin-in-concentrates from 
Nigeria during April declined further to 
324 tons. Revised figures for Thailand 
show that exports during the first six 
months of 1958 totalled 2,939 tons. 
Exports from Bolivia in May were 2,012 
tons. Imports of tin-in-concentrates into 
the Federation of Malaya and Singapore 
during May fell to 663 tons. Imports 
into Belgium increased to 818 tons in 
May and those into the United Kingdom, 
at 2,707 tons, were also above the April 
figure. Imports into the Netherlands in 
April (428 tons) were again small. 

Production of tin metal in the Federa- 
tion of Malaya and Singapore during 
April was 4,041 tons and during May 
3,490 tons. Belgian output fell to 696 
tons in May, but production in the United 
Kingdom rose substantially to 3,400 tons. 
Exports of tin metal from the Federation 
of Malaya and Singapore, Belgium, the 
Netherlands and the United Kingdom all 
increased in May. Imports of tin metal 
into the United Kingdom recovered 
sharply in May to 1,428 tons. Imports 
of tin metal into France also rose in May 
(to 1,161 tons) but there was a sharp fall, 
to 781 tons, in the Netherlands. 

Stocks of tin-in-concentrates in the 
Federation of Malaya and Singapore 
showed increases to 4,989 tons at the end 
of April and 6,618 tons at the end of May. 
Stocks at smelters in the United Kingdom 
increased considerably to 4,407 tons at 
the end of April, but fell to 3,872 tons at 
the end of May. 

Stocks of tin metal at United Kingdom 
smelters, on the other hand, increased 
substantially to 1,207 tons at the end of 
May; stocks with United Kingdom con- 
sumers at this date were rather higher 
at 1,444 tons. Tin metal stocks in the 
Federation of Malaya and Singapore rose 
to 3,222 tons at the end of April, but fell 
to 2,552 tons at the end of May. Stocks 
of tin metal in transit in the U.S. (140 
tons) and with jobbers and consumers 
(350 tons) were sharply down at the end 
of April, but stocks with consumers, at 
19,090 tons, were rather higher. 


Welding Symbols 

Boldly presented in black and white, 
and realistically proportioned (234 in. by 
19 in.) for wall display, a collection of 
British Standard welding symbols will 
adequately justify the space it occupies in 
a works. Engineers, designers, draughts- 
men and all those concerned with weld- 
ing will find its “quick-reference” format 
a great time-saver. The symbols—repro- 
duced from B.S.499—denote the type, 








size and position of welds in welded 
joints, and are accompanied by illustra- 
tions showing examples of their use. 

The chart is available in two forms: 
mounted and varnished for protection, 
price 6s. Od., or unmounted and unvar- 
nished, price 3s. Od. Copies of these can 
be obtained from British Standards Insti- 
tution, Sales Branch, 2 Park Street, 
London, W.1. Postage is charged extra 
to non-subscribers. 


Disposal of Scrap Cable 


It was announced in the House of 
Commons on Monday last by the Parlia- 
mentary Secretary to the Ministry of 
Power, that an independent enquiry is to 
be held into the methods adopted by the 
London Electricity Board for the disposal 
of scrap cable, and the allegations which 
had been made on this subject. It is 
understood that 4 . Benson, of 
Cooper Brothers and Co., chartered 
accountants, will be asked to carry out 
this enquiry. 


Bronze and Brass Founders 

London area members of the Associa- 
tion of Bronze and Brass Founders are 
given advance notice of a meeting to be 
held on Wednesday, September 3 next, 
at the Clarendon Restaurant, Hammer- 
smith, London, W., when Dr. D. V. 
Atterton will speak on surface finish with 
particular reference to copper alloy 
castings. 


B.LR. Congress 

News from Paris is to the effect that 
the Autumn Congress of the Bureau 
International De La Récupération is to 
be held on Wednesday and Thursday, 
October 29 and 30. The official banquet 
will be held on the Thursday evening. 


Branch Address 

As from August 11 next, the address 
of the Nottingham branch of Crompton 
Parkinson Limited will be Crompton 
House, Maiden Lane, Woolpack Lane, 
Nottingham, with the telephone number 
of Nottingham 45678. 


U.K. Metal Stocks 

Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week totalled 17,994 tons, com- 
prising London 6,183, Liverpool 10,346, 
and Hull 1,465 tons. Copper stocks 
totalled 13,532 tons and comprised 
London 7,424, Liverpool 5,833, Birming- 
ham 75, Manchester 50, and Swansea 
150 tons. 


Polish Copper Deposits 

Recently, rich deposits of copper ore, 
with admixtures of other valuable non- 
ferrous metals, have been found in Lower 
Silesia. This year and next, further pros- 
pecting will continue to establish the best 
location for future mines. This task will 
demand some time, because of difficult 
hydrological and geological conditions. 
Meantime, studies are being made on 
such topics as supply of power for the 
new industry, transport facilities, and 
living accommodation for workers. 

When the best location is chosen, a 
large mine with several shafts and a 
central concentration plant will be built. 
Building will begin not later than 1960, 
and the mine will be one of the major 
investments of the 1960-65 five-year plan. 
On present calculations, the capacity of 
the mine should be about two million 
tons of ore annually. 

Although the ore lies comparatively 
deep, and although ground conditions are 
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complicated, the deposit is so productive 
that the costs of extraction will be lower 
than those in Polish copper mines at 
present operating. 


Bauxite in Western Australia 

Recent news from Perth states that 
Western Mining Corporation is to estab- 
lish an assay laboratory at Kalamunda, 
Western Australia, in August as a first 
step in a long-term exploratory pro- 
gramme to prove the commercial value 
of local bauxite deposits. The Corpora- 
tion recently took out an option over 
6,250 square miles of country from New 
Norcia to Bridgetown to prospect for 
bauxite. 

The chairman of Western Mining, Mr. 
G. Lindesay Clark, said that the company 
was trying to develop the basis of an 
aluminium industry, and would go about 
it gradually. “Whether we succeed or 
not depends on whether there is enough 
bauxite, and whether the quality is good 
enough. Other factors will also enter 
into it,” he said. He added that develop- 
ment could not be anything but gradual, 
particularly now that the general metal 
situation was one of over-supply. “This 
could be an important development for 
Western Australia, but it is far too early 
yet in the exploration programme to form 
any assessment of the ultimate prospects,” 
he said. 


Soviet Copper Wire Purchasing 

It is reported from Santiago that Russia 
wants to buy large quantities of copper 
wire direct from Chile, according to the 
Chilean Import and Commerce Society. 
The Society made this statement follow- 
ing the remarks by President Ibanez to 
the effect that the Soviet Union was not 
interested in buying Chilean copper wire, 
and that a recent offer to purchase only 
1,500 tons had been refused. 

In a letter published by La Nacion, the 
Society said that between July 19 and 24 
two representatives of the Soviet Ministry 
of Overseas Trade, who were resident in 
Buenos Aires, had visited Chile to inves- 
tigate the possibility of copper purchases. 
The Society claimed that Russia wanted 
to buy immediately the whole of Chile’s 
copper wire output and would not quibble 
over the method of payment. 

It added that the Russian officials 
expressed these views to the Copper 
Department and the Ministry of Mines. 


An Appointment 

An announcement from the British 
Aluminium Company Ltd. is to the effect 
that Mr. P. T. Ensor, formerly general 
manager of the Canadian _ British 
Aluminium Company Ltd., has now 
returned to the United Kingdom and has 
been appointed assistant to the commer- 
cial director, Mr. G. W. Lacey. 


Solartron Extensions 

For the extensions for the Solartron 
Electronic Group Ltd., the first stage of 
which is now nearing completion at 
Tower Hill, Farnborough, Hants., one of 
the most advanced forms of building 
construction is being used. This is the 
Arcon Monitor roof, the new prefabri- 
cated system developed by the Arcon 
group for flat roof buildings, which pro- 
vides for “monitor” type lighting. 

The first section of the new factory, 
covering an area of about 50,000 ft?, is 
due to be in production some time this 
month. The remainder of the contract 
is to be completed by 1962, when the 
total building area will cover some 


300,000 fr2. 
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values to harden on the Metal 

Exchange last week, and on 
balance copper, at any rate, registered 
a nett gain. But trading was dull and 
inactive, turnovers being lower than 
usual, although copper had a good 
day in mid-week with a turnover at 
the two sessions of some 2,500 tons, 
including Kerb dealing. The improve- 
ment in the Middle East situation and 
the decision to hold a Summit Con- 
ference in New York served to ease 
tension, in consequence of which 
commodity prices lost ground. It says 
something for the background in 
copper that this metal held its ground 
so well. True, the market closed 
below the best, for at one time the 
three months’ quotation was up to 
£204 15s. Od., and in dealing £205 may 
well have been paid. Sessions on Wall 
Street were last week almost entirely 
bullish, and useful advances were 
registered on a fairly wide front. It 
really does begin to look as though the 
recession across the Atlantic were over, 
at least as to the worst of it, for signs 
are accumulating that make it seem 
pretty certain that business activity in 
the United States is increasing. Since 
this is normally the quiet time of the 
year, it does not seem unreasonable 
to anticipate that the end of August 
and early September will bring an even 
better state of affairs. Here, in the 
U.K., a good many factories closed 
down at the end of last week for the 
annual holiday and will not re-open 
until next Monday week. The Metal 
Exchange closed its doors at midday 
to-day, there being no afternoon 
session, and will not re-open until the 
Tuesday after the Bank Holiday. This 
is in accordance with the usual custom 
at holiday time. 

The week opened for copper with a 
fall of 400 tons in the stocks in Metal 
Exchange warehouses to 12,757 tons, 
the lowest figure reported for a very 
long time, inasmuch as last March the 
total early in the month amounted to 
more than 20,000 tons. This decline 
in the stock figure is unfortunate and 
is Causing a certain amount of anxiety 
among those interested in hedging on 
the market, for the contango narrowed 
last week to 10s. and will almost cer- 
tainly get marrower. There is even 
talk of a backwardation developing, 
and this is certainly not impossible for 
stocks are believed to be strongly held. 
Including Kerb dealing, last week’s 
turnover was fully 8,000 tons, and on 
balance cash gained 15s. and three 
months 5s. to close at £202 15s. Od. 
and £203 5s. Od. for the prompt and 
forward positions. Not a great deal of 


[_ aites was a tendency for some 


change occurred in the quotation last 
week, but early on the market dis- 
played a firm tone on news from Paris 
that there was a likelihood of an easing 
in the strategic controls on the export 


of copper to Iron Curtain countries. 
From this it was deduced that wire- 
bars, ingot bars, etc., i.e. copper in its 
raw material form, would be permitted 
to go to the U.S.S.R. and China. 
Whether, if this change takes place, 
copper wire will still be purchased by 
Russia is not certain. 

The announcement on Friday that 
the Tin Council had decided that the 
cut in exports of tin for the fourth 
quarter shall be 48 per cent, against 
40 per cent previously, heartened the 
tin market somewhat and the close was 
£735 cash and £739 three months, 
these prices being respectively 20s. and 
10s. up on the week. The lowest points 
touched during trading amounting to 
700 toms were £731 cash and 
£733 10s. Od. forward. Stocks were 
18 tons up at 18,460 tons, so that they 
are gradually creeping up to the 20,000 
tons mark. Both zinc and lead gave 
rather a poor account of themselves. 
In zinc, the turnover was some 3,600 
tons, and both July and October closed 
15s. lower on balance at £63 15s. Od. 
and £64 10s. Od. for the respective 
positions. Lead closed 5s. down for 
July at £71 10s. Od. and 2s. 6d. lower 
for October at £72 17s. 6d. The turn- 
over was 3,625 tons. 


New York 


Developments in the Middle East 
influenced prices and demand for non- 
ferrous metals during the past week. 
The American price for copper com- 
pleted its first upward move since the 
metal’s price started its sharp decline 
two years ago. All U.S.-produced 
copper is now priced at 264 cents a Ib., 
14 cents a lb. higher than the 25 cents 
low set in mid-January this year. The 
move to the 26} cent price became 
fully established when Kennecott 
Copper Corporation, the nation’s 
largest copper producer, lifted its price 
14 cents a lb. to that level. Kennecott 
had stayed at the 25 cents a Ib. level 
since mid-January. This upward move 
matched similar price advances made 
previously by the other two members 
of the big three domestic producers. 

Custom smelters had been selling 
their metal at 26 cents a lb. before 
Kennecott lifted its price, and sales had 
been quiet. But after the big pro- 
ducer’s action, demand at the cheaper 
26 cent price increased substantially, 
and the custom firms joined the 26} 
cents price quotation. Producers and 
custom firms, however, reported that 
consumer demand dropped sharply at 
the advanced quotations. The copper 
industry was heartened considerably 
by June statistics, which disclosed 
another sharp drop in U.S. mine 
production to the lowest levels in 
almost three years 

U.S. lead producers reported that 
domestic demand for the metal at 


11 cents a lb. was somewhat better 
than it had been. Lead and zinc .pro- 
ducers and consumers watched with 
interest the Washington hearings on 
the Subsidy Bill. There is as yet no 
indication what the House Interior 
Sub - Committee’s recommendations 
will be. 

Zinc producers in the past week said 
steel mills were buying fair amounts 
of Prime Western grades, based on the 
10 cent East St. Louis price. Demand 
for special high-grade zinc remained 
slow. This is the type used by die- 
casters for the automobile industry. 

Tin fluctuated over a fairly wide 
range during the week under review. 
Prices moved sharply higher during the 
first part of the period, reflecting the 
menacing news out of the Middle East. 
Latterly, however, the domestic tin 
trade revised its prices downward 
following the break in prices in Singa- 
pore. The later downturn was attri- 
buted to the better tenor of news over 
the week-end. Activity was moderate. 

Mines in the United States pro- 
duced 23,900 tons of recoverable lead 
in May, according to the Bureau of 
Mines, United States Department of 
the Interior. The May total was seven 
per cent less than that of April and 
15 per cent below the average monthly 
mine output of lead in 1957. 


Birmingham 

The industrial holidays in Birming- 
ham are now in full swing, and many 
works are closed until August 11. 
Meanwhile, skeleton staffs are work- 
ing in some cases on stocktaking, and 
there is also some overhauling of 
machinery. Business will be on a 
small scale for several weeks. The 
future will depend on several factors, 
not least among them the success or 
otherwise of the plans for a settlement 
of the troubles in the Middle East. 
Although the Midland area has prob- 
lems of unemployment and short time 
in the metal trades, so far they have 
not been so acute as in other parts of 
the country, thanks to the prosperity 
of the motor trade and the other 
industries linked with it. 

Only a small amount of business is 
being transacted in the iron and steel 
trade. Consumers have stocks of raw 
material to keep them going for several 
weeks, and there is a surplus of scrap, 
the like of which has not been known 
since the war. There is a good deal 
of speculation as to whether prices of 
iron and steel will be lowered, but it is 
difficult to see how this can be done in 
view of present-day costs of produc- 
tion. One or two bright features 
emerge in a dull situation. The out- 
look for some sections of the engineer- 
ing industry remains healthy, and new 
business in the machine tool trade has 
improved slightly. 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 24 July 1958 to Wednesday 30 July 1958 





















































COPPER LEAD 
£ £ 
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210 £205 10 £206 74 
205 | £20215 £20210 £20315 = = 73 
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TIN ZINC 
£ £ 
750 68 
740 £734 15 67 
toa 25 
730 a = * = a sy 66 
ee ee con (HOSS 
~i & . = 8 8&8 S& -a\ ue» ow 2S 2 SS 
mi —& & £2 2B & e#e| B 2.8 2 & 
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Thursday Friday Monday Tuesday Wednesday Thursday Friday Monday Tuesday Wednesday 
Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 
Beigium Canada France Italy Switzerland | United States 
i ee a 
fr/kg-—~{£/ton c/lb=~f/ton |§ fr/kg—£/ton * lire/kg <~£/ton fr/hkg—~£/ton| c/lb=~£/ton 
Aluminium 22.50 185 17 6 210 182 15 375 217 10 26.10 208 17 6 
Antimony 99.0 195 169 12 6 430 249 10 29.00 232 O 
Cadmium 1,500 1,305 0 155.00 1,240 0 
Copper 
Crude 
Wire bars 99.9 390 226 5 
Electrolytic 27.50 201 0} 24.00 198 5 250 217 10 2.45 192 12 6) 25.00 200 0 
Lead 10.75 88 15 110 95 15 179 103 17 6 .87 77 15 | 11.00 88 
Magnesium 
Nickel 70.00 578 5 | 1,205 1,048 7 6 | 1,300 754 0| 7.80 652 5 | 74.00 592 0 
Tin 102.00 745 106 896 779 10 | 1,400 812 0 | 8.60 719 2 6| 93.87 on 
Zinc 
Prime western 10.00 82 12 6 10.00 80 0 
High grade 99.95 10.60 87 10 0 
High grade 99.99 11.00 90 5 
' Thermic 107.12 9326 
Electrolytic 26 
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NON-FERROUS METAL PRICES 


(All prices quoted are those available at 12 noon 30/7/58) 


PRIMARY METALS 


s. d. 
Aluminium Ingots... . ton 1& 0 0 
Antimony 99-6% .... , 197 0 0 
Antimony Metal99%.. , 190 0 0 
Antimony Oxide...... <— as 
Antimony Sulphide 
PTET re ree 190 0 0 
Antimony Sulphide 
Black Powder........ a 26.0 @ 
Fe » 400 0 0 
Bismuth 99-95%...... Ib. 16 0 
Cadmium 99:9% .... ,, 10 0 
Rae 2a io 200 
Cerium99% ........ o- 2 8 
Chromium .......... pe 6 11 
| SPORE aa a 16 0 
Columbite.... per unit _ 
“yee H.C. Electro.. ton 206 0 0 
ire Refined 99-70% a ao © © 
Fire Refined 99-50% ~~ ame. 8.6 
Copper Sulphate .... ,, 70 0 0 
Germanium ........ grm. _ 
IN ca.a. 5.ig, 37% 4 ane eat oz. 1210 3 
rer or er & pe 10 0O 
OS re a wa.@@ 
Lanthanum .......... grm. m= 6 
Lead English.......... ton 7110 O 
Magnesium Ingots... . lb. 2s 
Notched Bar ........ ‘i 2 10¢ 
Powder Grade 4 .... ,; 6 3 
Alloy Ingot, A8 or AZ91 ,, 2 8 
Manganese Metal....ton 290 0 0 
ere flak 79 0 O 
Molybdenum ........ Ib 110 0 
eer a ton 600 0 0 
Fee ; - 
SO rer *0 >; # 
Eee ee oz. nom. 
Osmiridium ........ oa nom. 
Palladium .......... pa 7 8 
Platinum ............ oa = 3 
I iid le: ssarlavenane ». os 
Ruthenium .......... » mae 
Selenium ............ Ib. nom. 
Silicom 98% .......... ton nom. 
Silver Spot Bars ...... oz. 6 2 
OE nes adeast Ib. 15 0 
I 5 adword os bee ao ton 731 0 0 
*Zinc 
OS ton — 
Min 99-99% ........ = — 
Virgin Min 98% » 6410 O 
Oe » 104 0 0 
oo 8 ly Se » 110 0 0 
Granulated 99+% .. , 8910 0O 
Granulated 99:°99+% ,, 102 3 9 
*Duty and Carriage to customers’ works for 


buyers’ account. 


INGOT METALS 


Aluminium Alloy (Virgin) { s. 
B.S. 1490 L.M.5 ....ton 210 0 
B.S. 1490 L.M.6 .. = i. 
B.S. 1490 L.M.7 .. » 216 0 
B.S. 1490 L.M.8 .. 2» 203 0 
B.S. 1490 L.M.9 .. » 203 0 
B.S. 1490 L.M.10.. os an 8 
B.S. 1490 L.M.11....  » 215 0 
B.S. 1490 L.M.12... » a 8 
B.S. 1490 L.M.13.... ,, 216 0 
B.S. 1490 L.M.14.. » 224 0 
B.S. 1490 L.M.15.. ao a. 6 
B.S. 1490 L.M.16.. » 206 0 
B.S. 1490 L.M.18.... ,, 203 90 
B.S. 1490 L.M.22.. » 26 0 


Tt E i —-9-1- 1-1-1 1-7-4 


£ 

tAluminium Alloy (Secondary) 
B.S. 1490 L.M.1 ....ton 145 10 0 
B.S. 1490 L.M.2 .... ,, 15510 0 
BS.1G0LMA ..:. «6 160 0 
B.S. 1490 L.M.6 .... , 1909 0 0 


tAverage selling prices for mid July 
*Aluminium Bronze 


BSS 1400 AB.1...... ton _ 
BSS 1400 AB.2...... i _ 
*Brass 
BSS 1400-B3 65/35 a 1002 @ 8 
Aue RT aR be — 
BSS 1400-B6 85/15 .. ,, _— 
*Gunmetal 
R.C.H. 3/4% ton.... ton — 
ee so ae 2 6 
9a » 6 @ 
Ue » 226 0 O 
|. | re no aoe 8 0 
Manganese Bronze 
BSS 1400 HTB1.... ,, —_ 
BSS 1400 HTB2.... ,, —_ 
BSS 1400 HTB3.... ,, _— 
Nickel Silver 
Casting Quality 12% ,, nom. 
”» »” 16% »” nom. 
» » 18% » nom. 
*Phosphor Bronze 
2B8 guaranteed A.I.D. 
GU pore necatcice 2 28 0 O 
Phosphor Copper 
_. ees eee = 220 9 © 
ae Sega br » 230 0 0 
* Average prices for the last week-end. 
Phosphor Tin 
_. Sea ton — 
Silicon Bronze 
BSS 1400-SB1 ...... ‘a _ 
Solder, soft, BSS 219 
Grade C Tinmans.... ,, 344 6 0 
Grade D Plumbers.. ,, 278 6 0O 
er = a4 6 6 
Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. — 
Type 9 % » ca 
Zinc Alloys 
OS PC ton 95 8 9 
Pa sn? 8a9 
RE sl 6x2. 6.p'o'4. arb) S.< » 105 8 9 
OS re ~ os 2 2 
Sodium-Zinc........ lb. zo 


SEMI-FABRICATED PRODUCTS 


Prices of all semi-fabricated products 
vary according to dimensions and quan- 
tities. The following are the basis prices 
for certain specific products. 


Aluminium s. d. 
Sheet 10° S.W.G. lb. a 
Sheet 18 S$.W.G. , 2 10 
Sheet A S.W.G. w S..2 
Strip 10 S.W.G. ,, 2° 9 
Strip 18 S$.W.G. ,, 29 
Strip 4% S$.0.G. w 2 104 
Crces 22 SE.W.G. « > 2 
Circles 18 S.W.G. ,, 3 3 
Circles 12 S.W.G. ,, 3 0 
Plate as rolled ...... nA 2 7 
cain igh ced * 3 1% 
Wire 10 S.W.G....... a 2 11 
Tubes lin. od. 16 

| ers e 4 0 





1958 


ft 4, 
Aluminium Alloys 
BS1470. HS10W. Ib. 

Sheet 10 S.W.G. ,, 3 OF 

Sheet 18 S.W.G. ,, 3 

Sheet 24 S.W.G. ,, 3 103 

Strip 10 S.W.G. ,, 3 Of 

Strip 18 S.W.G. ,, \ 

Strip 24 S.W.G. ,, 3 10 
BS1477 HP30M. 

Plate as rolled ...... mn 2 10} 
BS1470. HCI15WP. 

Sheet 10 S.W.G. lb. 3 6% 

Sheet 18 S.W.G. ,, 4 0 

Sheet 24 S.W.G. ,, 4 10 

Strip 10 S.W.G. ,, 3°9 

Strip 18 S.W.G. ,, 4 0 

Strip 24 S.W.G. ,, 48 
BS1477. HPCI5WP. 

Plate heat treated .. ,, 3 
BS1475. HG10W. 

We 10 S.WG. ,, 3 9 
BS1471. HT10WP. 

Tubes 1 in. o.d. 16 

Nf ares 4 ll 
BS1476. HEI1OWP. 

a ae Pa ae 

Beryllium Copper 
BE eho aes aries wa » 1 4h 
Sa RS oe ee a » 3°26 
Se oN ee 

Brass Tubes.......... a ae 
Brazed Tubes........ Po —_ 
Drawn Strip Sections ,, —- 
ERE are ton a 
I so ie sob S4 cis oa «aa 0 @ 
Batcuded Bar........ Ib. 1 9% 
Extruded Bar (Pure 

Metal Basis) ...... a — 
Condenser Plate (Yel- 

low Metal) ...... ton 165 0 0O 
Condenser Plate (Na- 

| eee » 2 8.0 
| ee RE et ee Ib. = 3 

Copper Tubes ........ Ib. 1 11% 
ree ton 232 10 0 
MME gon Siang ac oka G » 23210 0 
4 ere * _ 
Locomotive Rods ...... as _ 
We PE Foc ca wees os ana = 

Cupro Nickel 
Tubes 70/30 .......- Ib. 3 43 

Lead Pipes (London) .. ton 113 15 0 
Sheets (London) ...: ,, 111 10 0O 
Tellurium Lead .... ,, £6 extra 

Nickel Silver 
Sheet and Strip 7%... ,; 3 33 
WE SG, basse coe ce ‘o 3 9% 

Phosphor Bronze 
WP 34 Sandowacbcoce “a 3.9 

Titanium (1,000 Ib. lots) 

Billet over 4” dia.-18” dia. lb. 63/- 64/- 
Rod 4” dia: - +250” dia... ,, 75/- 112/- 
Wire under -250” diam. - 

oy ere 9 146/- 222/- 
Sheet 8’ x 2’ x -250”--010” 

GE $26 48s ton eeees »  88/- 157/- 
Strip -048”--003” thick.. ,, 100/- 350/- 
Tube (representative ‘ 

RES SEE SY “ 300/- 
po ee a 120/- 

Zinc Sheets, English 
destinations ........ ton 98 10 0 
EE kone er kes cokes ~ nom. 
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Scrap Metal Prices 





Merchants’ average buying prices delivered, per ton, 29/7/58. 


Aluminium £ 
New Cuties ics. c ly... 134 
3k SPR as Pee 110 
Segregated Turnings ........ 90 

Brass 
GE See eee y aie 126 
ya pars Sra 124 
i ee” Seer er rer or 108 
| ees her Pree ee 103 
ee Orr eee 119 
Collected Scrap... 566525... 104 
FR 5S 25s edhos ss ot 117 

Copper 
Lo epee tee eer ere 175 
Peed, Gt GP .. icncieancs 168 
Oe RO TON, oe ee 166 
BI Si ce ick ge kena ach 161 
Be ot Pe 175 
fo RR rere oe re 158 
pO Es Pere Pe ee eae 138 


Gunmetal £ 
Cieet Wheels”... kc0 5 once. 166 
pO RPS rote eee 166 
oo SETS OTL Pe 139 
MB 65.35 OP a oa es 134 

Lead 
rs Pe Fe Se 62 

Nickel 
POE te ere yee — 
Ms 5 Aa Voces caekeens 450 

Phosphor Bronze 
EN, Gangs pis este e tn Kawai 139 
eee te 134 

Zinc 
NE cs OS co Saa gece be 54 
GEER Sloss oyascdgsneees 40 
Ce I a 5 a at eho 30 


The latest available scrap prices quoted on foreign markets are as follow. (The figures 
in brackets give the English equivalents in £1 per ton):— 


West Germany (D-marks per 100 kilos): 
Used copper wire.... (£169.12.6) 195 
Heavy copper ...... (£165.7.6) 190 
Light copper ...... (£148.0.0) 170 
Heavy brass........ (£108.15.0) 125 
Light Dees j.. 55.5... (£82.12.6) 95 
Soft lead scrap...... (£61.0.0) 70 


y= GR eee ee (£34.17.6) 40 
Used aluminium un- 
GUNN ns wcais.c (£87.0.0) 100 


France (francs per kilo) 


ERE ce (£208.17.6) 240 
Heavy copper ...... (£208.17.6) 240 
Li CED ia 30's > x. (£143.10.0) 165 
Zinc castings ...... (£65.5.0) 75 
OY parade cine OP aren (£82.12.6) 95 
as eae (£565.10.0) 650 
Aluminium ........ (£117.10.0) 135 


Italy (lire per kilo): 

Aluminium soft sheet 

clippings (new) (£191.10.0) 330 
Aluminium copperalloy (£113.2.6) 195 
Lead, soft, first quality ({£84.12.6) 146 
Lead, battery plates. . (£49.17.6) 86 
Copper, first grade.. (£188.10.0) 325 
Copper, second grade (£177.0.0) 305 
Bronze, first quality 


machinery ...... (£188.10.0) 325 
Bronze, commercial 

gunmetal ........ (£159.10.0) 275 
Brass, heavy........ (£130.10.0) 225 


(£119.0.0) 205 
Brass, bar turnings... (£127.12.6) 220 
a zinc sheet clip- 


(£55.2.6) 95 
(£40.12.6) 70 


Financial News 





Nickel in Oxide Sinter 


It was announced on Monday last by 
The Mond Nickel Company Ltd. that 
their price for oxide sinter per ton of 
nickel content would be reduced by £20. 
This brings the price to £550 delivered 
U.K. works. The reduction is in line 
with the announcement made earlier by 
The International Nickel Company of 
Canada Ltd. 


Charles Carr Ltd. 


Net profit year to June 30, 1958, is 
£7,322 (£13,626) afie: tax of £10,015 
(£19,049). From stock reserve £10,000 
(nil). To general reserve £5,000 (same). 
Final dividend 5 per cent (10), making 
124 per cent (25). Forward £41,347 
(£33,573). 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Metal Prefabrications (Dartford) Ltd. 
(605639), The Pits, St. Vincents Road, 
Dartford, Kent. Registered June 4, 1958. 
Nominal capital, £1,000 in £1 shares. 
Directors: Arthur E. Perrin, Alfred T. S. 








Perrin, Reginald A. Mills and Stanley A. 
Parker. 

Avatar Limited (605761), 4, Oldway 
Lane, Cippenham, Slough, Bucks. Regis- 
tered June 5, 1958. To carry on business 
of manufacturers and dealers in centrifugal 
casting machines, vacuum or controlled 
atmosphere casting systems, etc. Nominal 
capital, £5,000 in £1 shares. Directors: 
Lawrence E. Brook, Arthur G. Madden, 
Elga Brook, Kathleen Madden, Henry W. J. 
Shurley, Lena M. Shurley, Norman E. 
Tidswell and Hilda Tidswell. 

Jones Bros. (Pressings) Limited 
(606146), Gorsey Lane, Coleshill, War- 
wicks. Registered June 12, 1958. To carry 
on business of manufacturers of and dealers 
in forgings, castings, pressings, etc. 
Nominal capital, £10,000 in £1 shares. 
Permanent directors: John L. Jones, 
George I. Arthur. 

General Metal (Exports) Limited 
(606179), 324 Grays Inn Road, W.C. 
Registered June 12, 1958. Nominal capital 
£1,000 in £1 shares. Directors: Said B. A. 
Nowman, Jack Banach-Bennett, Minnat A. 
Nowman and Syed Q. Ali 

Haven Die Castings Limited (606182), 
The Haven Foundry, New Road, New- 
haven. Registered June 12, 1958. Nominal 
capital, £100 in £1 shares. Directors: 
George W. Rousham, Arthur S. Webster, 
John D. S. Townshend and Ronald F. 
Lockyer. 
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Kayburn Metal Finishing Company 
Limited (606358), 79a Westbury Avenue, 
N.22. Registered June 16, 1958. Nominal 
capital, £1,000 in £1 shares. Directors: 
Stanley K. Conn, Henry B. Levy. 


Joe Holmes (Metals) & Company 
Limited (606506), 184 Harris Street, 
Bradford, Yorks. Registered June 18, 1958. 
To carry on business of brassfounders, 
ironfounders, etc. Nominal capital, £1,000 
in £1 shares. Directors: David K. Heaton, 
John Whitehead. 


Harry Fisher (Metals) Limited 
(606540), 11, Hack Street, Birmingham. 
Registered June 18, 1958. To take over 
business of a metal merchant formerly 
carried on by H. Fisher at Birmingham, 9. 
Nominal capital: £10,000 in £1 shares 
(1,000 cum. pref.). Directors: Harry Fisher, 
Albert T. Graty. 


Trade 
Publications 


Scientific Instruments.—Hilger and Watts 
vos 98 St. Pancras Way, London, 
1. 





The latest issue of the Hilger Journal 
contains an interesting article on the 
triple medium direct reader, and another 
on mechanized optical designing. A 
number of photographs and diagrams 
accompany these articles. 


Pyrene Products.—The Pyrene Company 
Ltd., Metal Finishing Division, Great 
West Road, Brentford, Middx 
In a little leaflet is described three new 

products from this division. The Parker 
“F” Process has been designed to deal 
with small amounts of surface rust and 
at the same time produce an iron phos- 
phate coating conforming to the require- 
ments of Defence Specification, DEF-29 
(Class 1). Pyroclean No. 9 has been 
introduced for heavy duty immersion 
cleaning. Preperite No. 3 is the latest 
material for the removal of rust from 
iron and steel, and corrosion products 
from non-ferrous metals. 


Straddle Carriers. — Materials Handling 
Equipment (Great Britain) Ltd., 40a 
Dover Street, London, W.1. 

An illustrated brochure and _illustra- 
tions of the “Valmet” straddle carriers 
providing details of this mechanical 
handling equipment is issued by this com- 
pany, who are the sole concessionaires 
for the “Valmet” carriers made by a 
Finnish company. Full particulars may 
be obtained from the British company at 
the address above. 


Muffle Furnaces. — Metalectric Furnaces 
Ltd., Resistance Furnace Division, 
Cornwall Road, Smethwick, Staffs. 

A new leaflet deals with this company’s 
bench type muffle furnaces designed for 
tool room and laboratory purposes up to 
1,000°C. A manually operated energy 
regulator is used to control the tempera- 
ture and the furnaces have been produced 
to give long trouble-free service without 
attention, and are simple to operate. Full 
particulars. are given, together with 
standard sizes. 


Literature List—Union Carbide Ltd., 
Alloys Division, 103 Mount Street, 
London, W.1. 

In a 12-page booklet this company has 
summarized the publications which are 
available from their extensive technical 
library. Included are publications on 
production, properties, fabrication, and 
uses of alloy steels and irons. 


Metal Industry, 1 August 1958 


THE STOCK EXCHANGE 


Moderate Support In Evidence. Davy & United Rose Sharply On Increased Profits And Dividend 


Div. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR Div. 1958 1957 
CAPITAL OF SHARE NAME OF COMPANY 29 JULY FIN. PREV. YIELD HIGH LOW HIGH LOW 
. +RISE —FALL YEAR YEAR 








é Per cent Per cent 
21/3 

1/6 
52/3 
57/- 

68/9 
28/6 
15/74 
17/- 
28/9 
16/- 
19/44 
47/44 
19/3 
45/6 
36/3 
21/- 

2/3 

4/9 
19/- 

15/105 

4/6 2/6 
51/6 
6?/- 45/9 
21/44 17/74 
34/- 22/9 
28/3 + 26/- 

38/74 29/6 
34/74 27/3 
66/3 63/- 

6/6 5/6 
14/14 12/104 
24/6 19/3 
49/3 45/- 

13/6 11/6 
19/- 18/9 

7/74 = 6/9 
30/44 27/74 
17/14 16/- 

152 132% 

8/3 6/9 
16/3 15/- 

45/3 36/6 58/9 40/- 
20/- = 15/- 

4/44 3/- 6/9 3/6 
45/- 39/9 54/6 4/- 
23/3 = 22/3 25/3 
35/- = 32/- 48/9 
33/-  30/- 47/6 36/- 
10/9 8/9 

6/3 5/9 6/6 5/- 
54/3 “1/9 40/3 

7/6 6/3 8/- 6/3 
22/9 + 19/- 25/- 21/6 
83/6 79/6 90/6 83/6 
40/—- = 34- 54/- 35/- 
17/3 17/- 19/3 16/- 
58/9 50/9 79/9 57/- 

8/7; 6/104 8/- 6/104 
27/- 24/6 4/- 24/9 
14/9 11/- 18/104 11/6 
55/- 43/9 57/6 43/9 
24/- 19/6 21/9 18/9 
55/9 48/44 70/9 50/6 
32/6 28/9 46/- 29/- 
15/6 14/9 18/- 14/- 
23/- 21/3 24/9 20/7¢ 
79/- 709 83/- 64/- 
40/—- 32/6 85/- 29/14 

8/- 7/14 10/14 7/- 
18/3 14/9 22/3 14/9 

3/9t = 33 3/9 2/74 

11/6 11/3 12/6 11/3 

3/14 2/74 5/- 2/9 


= 
we 


4,435,792 Amalgamated Metal Corporation ... 20/9 9 10 
400,000 2/- Anti-Attrition Metal . : PED 1/6 4 8 
33,639,483 Stk. (£1) Associated Electrical babosnetos we 50/- 15 15 
1,590,000 1 Birfield Industries... ae sia 52/3 +9d. 15 
3,196,667 1 Birmid Industries ios ods os 70/- + 174 
5,630,344 Stk. (£1) Birmingham Small Arms as a 28/- . 
203,150 Stk. (£1) Ditto Cum. A Pref. 5% ... eit 15/44 
Stk. (£1) Ditto Cum. B. Pref. 6% ... ni 16/74 
1 Bolton (Thos.) & Sons at nal 24/3 
1 Ditto Pref. 5% _ 15/- 
1 Booth (James) & Co. Cum. Pref. 1%, 20/- 
Stk. (£1) British Aluminium Co a 47/9 
Stk. (£1) Ditto Pref. 6% * 19/- 
Stk. (£1) British Insulated Callender’s “Cables 42/3 
Sek. (£1) British Oxygen Co. Led., Ord. oes 37/9 
Sek. (S/-) Canning (W.) & Co. ... a site 20/- 
1j- Carr (Chas.) —_ bud 1/6 
2/- Case (Alfred) & Co. Led. nas nr 4/14 
1 Clifford (Chas.) Ltd. .. ont 19/- 
1 Ditto Cum. Pref. 6% aah : 15/9 
2/- Coley Metals ... as a 2/9 
8,730,596 1 Cons. Zinc Corp.t.... — ae 48/- 
1,136,233 1 Davy & United ned ree oa 62/- 
2,750,000 5/- Delta Metal... ~— al 19/3 
4,160,000 Stk. (£1) Enfield Rolling Mills Led. on Ea 31/3 
750,000 1 Evered & Co. ... si a Ot. 27/9 
18,000,000 Stk. (£1) Genera’ Electric Sin am re 34/9 
1,500,000 Stk. (10/-) Generai Reiractories Ltd. ... we 31/3 
401,240 1 Gibbons (Dudley) Led. om ee 63/- 
750,000 S/- Glacier Metal Co. Ltd. ose a 5/6 
1,750,000 S/- Glynwed Tubes ‘ed eal 14/- 
5,421,049 10/- Goodlass Wall & Lead iedinentes os 24/3 
342,195 1 Greenwood & Batley oon ‘a 48/3 
396,000 5S/- Harrison (B*ham) Ord. a é 13/- 
150,000 1 Ditto Cum. Pref. 7% oo oa 19/- 
1,075,167 S/ Heenan Group , sed 7/6 
216,531,615 Stk. (#1) Imperia! Chemical Sidensies 48 29/3 
33,708,769 Sek (£1) Dicto Cum. Pref. 5% a pm 16/14 
14,584,025 o International Nickel ... - oo | Cn 
430,000 5/- Jenks (E. P.), Led. ; d 7/6 
300,000 1 Johnson, Matthey & Co. Com. ‘Pref. 5% 16/3 
3,987,435 1 Ditto Ord. ... “ee ih ies 
600,000 10/- Keith, Blackman 
160,000 4/- London Aluminium 
2,400,000 1 London Elec. Wire & Smich’s :Ord.. 
400,000 1 Ditto Pref. ... on 
765,012 1 McKechnie Brothers Ord. 
1,530,024 1 Ditto A Ord. = beast 
1,108,268 5/- Manganese Bronze & Brass ... 
50,628 6/- Ditto (74% N.C. Pref.) 
13,098,855 Stk. (€1) Metal Box ee 
415,760 Stk. (2/-) Metal Traders . 5 
160,000 1 Mint (The) Birmingham 
80,000 5 Ditto Pref. 6% 
3,705,670 Stk. (€1) Morgan Crucible A ... 3 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 
2,200,000 Sek. (£1) Murex ... = 
468,000 5/- Ratcliffs ¢livens Bridge) 
234,960 10/- Sanderson Bros. & Newbould 
Stk. (5/-) Serck ... 
Sek. (£1) Stone (J.) & Co. “(Holdings) .. 
1 Ditto Cum. Pref. 64% 
Sek. (£1) Tube Investments Ord. 
Stk. (€1) Vickers nad 
Stk. (£1) Ditto Pref. 5% 
Stk. (£1) Ditto Pref. 5% tax free 
1 Ward (Thos. W.), Ord. 
Stk. (£1) Westinghouse Brake ... ‘ 
2/- Wolverhampton Die-Casting 
S/- Wolverhampton Metal ons 
78,465 2/6 Wright, Bindley & Gell - sen 20 
124,140 1 Ditto Cum. Pref. 6% an _ 6 6 
150,000 1/- Zinc Alloy Rust Proof sine fra 27 40D 
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*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting **Shares of no Par Value. ¢ and 100% Capitalized Issue. eThe figures given 
relate to the issue quoted in the third column. A Calculated on £7 14 6 gross. Y Calculated on 114% dividend. jAdjusted to allow for capitalization issue. 
€ for 15 months. P and 100% capitalized issue, also ‘‘rights’’ issue of 2 new shares at 35/— per share for £3 stock held. D and 50% capitalized issue. 
Z and 50% capitalized issue, 8 equivalent to 124% on existing Ordinary Capital after 100% capitalized issue. ¢ And 100%, capitalized issue. X Calculated 


on 174%). C Paid out of Capital Profits. 








